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‘Analyses preparatory to construction of a suitable 
file for generating a system of future performance trend indicators 
are described. Such a system falls into the category of-a current 
value approach to human resources accounting. It requires that there 


“be a substantial body of data which: (1) uses the work group or unit, 


not. the individual, as the analysis unit; (2) contains standard. 


‘measureS of the human'-organization and dollar-tonvertible performance 


_measurés, both with high internal consistency; and (3) displays a. 


high frequency of statistically significant relationships of human 
organization-to performance measures. This report :-presents analyses 
whose function is to construct a data file with these Tee 
characteristics. Internal consistency reliabilities of both: human: 
organization (survey) data and performance (total variable expenses 


. and’ absenteeism rate) are shown to be high, and a pattern of human 


organization-to-performance coefficients results which is‘ eminently 
usable. ,It constructs a base from which’ to take the next steps: 
multiple regression,: time lag and magnitude estimation, and value : 


“ ‘attribution.  (Author/#Y) 
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oe , . An organization is an open social viens ‘which means that it flinct ions 
“by. receiving inputs. of resources and energy from the ‘outside world, converts, 
te , | _, them by’ a throughput procesStto a commodity or Service whi ch it then exports an zi 
o 4 . a into the: environment in return for Yeplenishment of its resource input. | 
Ain “greatly “oversimplified form; one might view the Navy in social systems 
_ terms as receiving inputs from es in the form of manpower 


‘, é 
wy! from the civilian, popitabior and money appropriated by its Congress.. The 


, Navy by” its functioning converts. these resources into; an ‘output of defense 


of: the nation, whi ch it "exports, * Jin the sense” ‘that ‘t makes ‘it visible, 


‘present, and useful in the world. 


Ba . Ih, the Navy, as ‘in any aon not, a f the input appears at the chd 

a ' of the cycle in’ ane form of | output. Some of the input mus t necessarily be 

2 consumed in the ‘throughput process - itself; that isy some proportion must be - 
diverted to maintain the organization. The more of the input that mus t be 

Sg so diverted, in relation to ‘a given output, the less effective the orgatii zation’ 


is. ‘The efficiency. of ther throughput progess, therefore, largely PERS TNE 


ee eee 

-*k_more complete conceptual statement ‘of the issues involved in current value 
human resources accounting :may be found in Bowers, D.G::°& Pecorella, P:A., 
“A Current Value Appreach to HRA," Accounting Forum): 1975,.-45 (2), 25-40, 
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the. organization's effectiveness. What organizations -- their leaders and 7 


key: decision- makers -+ do by away of managing and utilizing their - manpower 


_ constitutes a significant portion -of this throughput process ahd. thus. is 


likely ‘to have’ a <icennaal impact on_ the. possibilities for improved 


. "= system effectiveness, . Yet, to even the mos t casual observer, signs of the 


_underuti] ization and disaffection ‘of ‘our nation's manpower: have been 


< ‘ 


i 5 apparent Unemployment, strikes, and other manpower prob lems have become 


-almos flatly news items. 


s 
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if human. resources and their effective utilization are chitical, and they. 


| 


. “would appear to be,. ‘then the question of. why ‘hae utilization may not occur 
. requires an answer. Certainly it is not because today' s worker is Tess well. 


a prenared; educated and trained (ai thouah it may well be that he is “over * 


= 


prepared, els that his job has not grown in ways commensurate with 
4 
advances in his eduction and training). ‘Nor does it seem that ‘his aspira- 


— - tions and desires have diminished; =far from it. 


The ‘problem may. well] be. that : contenporaty- organizations” have adhered,. 


ae 


. and continue to adhere, overmuch to the canons of a managerial system from a 
somewhat. earlier epoch, a sygtem which believes that’ effectiveness: can be. 
‘attained (if not guaran teed) by merely (a) demanding particular outputs and. 
(b) manipulating various aspects of ‘the organization’ S technical and‘ reward oN ty se, 
sys tems. That seeming short- ‘term gains | are realized by these practices ‘is 

undeniable. _ Headcount reductions generate: immediate and Tower payrol] costs; 

faster equipment. does , indeed, Operate at greater speed. Yet, what seems to? nt 
| go’ unrecogiiized among those who rely upon these practices is ‘that short-terin 
‘gain may well have been SPUR NOUS that long- term disability may - indtead be ; 
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The“ situation is perhaps most clearly illustrated by. what may be, termed 


; the ' ‘contingency paradox." A rather substantial. body of. evidence indicates 


that better cost performance | occurs under a more open, "participative! Big, Mg 
7 * \ ° =a 
management system than suinder” a more rigid, “autocratic,” tightly directed ee 


ir, 


"one, When the question. is posed directly to, them, senior managers tend to “ 


- 


veri fy” ‘this Finding in their experience. - Yety confronted with a need for a 
. higher efficiency, managenents typical mo move toward what fas been shown 
to be a less cost effective system ~- the rigid, autocratic one, (Likert, 1967) 
In a similar vein, Lawrence and Lorsch 41969) have pointed to the impor- 
eaniee to organizational stractures .OF the envtronment in which they occur. i 
# | . More fluid, unpredictable environments require’ internal flexibility and e 
= ‘ability ‘to coordinate creatively: | Stable environments, on me ‘ther hand, 
‘5 * permit nore veginented, structured forms to 9, Func ion with acceptable 
a effectiveness.” Yet what we ‘have termed the "contingenicy paradox" abpears ‘to 
operate here as well.’ Organizations. whose env ironifents become more Fluid . 
and less sredictabie seem to turn toward more rigid, , "bureaucratic! ways in 
their attempts tag wee not toward more. flexipte, ones. 4 ~ : 
At Teast | one very -plausible explanation is that the pactice persists 
ves because ‘the information systems. which service org nizational. managers and My 
a * key decision makers are deficient in coneene d i. These sys tems cs 


“commonly provide, lately or ‘exclusively, rea upon events and: condi tions 


wr) 
at the. outcome oMg only, e. g-> » detailed Statevent af prodgctian for ‘the 
"previous ‘month. No indication is. given as to what conditions and evelits 


. led to the reported ‘outcomes, since these Systems tradi tional ly do not igglude 


se / . information about what the human organization is, ‘how. 4t ‘functions, and how x 
: sat ‘this. 7s. related to events .at. the outcome stage. ‘Secondly; conventional 
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. information sys tems contri bute to a. time- -lagswarp in Pganizational evaluation, 


since ney focus ane exclusively upon ghort- -term, outcomes and’ provide 


“ 


‘litte, or no: data upon the relationship of "short- run dollars: ‘to ‘the. Jonger 


' range outcomes ‘Of: ‘the, organization. _ Without these. addi tional kinds of - 


P information, cons trict ve sorrective action on the part of management becomes 
Se 
Sxrene ugly difficult. Thus, management oftentimes relies uporr arbitrary, 3 
practices vnich provide short-term gains at ass ‘sometimes Substantial cost of 


long- run effectiveness or even survival. 7 


ae: more, ‘adequate approach would recognizer yk em 


1) That an organization hay a social as well as a eechniteal 7 


system, a sygtem “which tends to grow in complexity as 


2 


the technical sys tem becomes more automated. ay 


$ a — 


(2) That, with increasing ‘complexity comes greater lag time; : 
| ‘that is, the effects of today’' s human organization 


a _. practices are ‘felt. farther ‘into ttie Tea than. is true 


oo e . in simpler instances. 3 ; eG Hoo, 


ec) That; in such: circumstances, the management information 


¢ s] 


system must provide ~ managers inputs- conceriing the 


| likely ee of present conditions upon suture Sitcomes. a cae 


- ney “An adequate information system, then, needs’ ‘to ‘include assessments of 


é o current human resodrce management practices: and the way in hin ch these are 
: : * related to the long- run Success or ‘failure of an organization. These 
i i : additional inputs. would migKe? it possible to assess the impact current manage= 


a 


ae practices are likely” to have on futur effectiveness. “In other words, 


\ this qnfornat ion = -- wen compi led ang presented appropriately - -- would operate 
/ a 


ae - s “future ‘perfomance trerid indicators." Such trend indicators would .give 
: ws ra © 8 5: a ; ‘ 
‘ - / “A Le 
Na , : 
soe : V4 + 
fms 


/ 


@ 
ERIC 


. 
7 


4 


"management Jead tine, efor iis corrective agyion cad would pin- -point 


ne 


me 


; specific areas Ge human organization os be improved. In addition, che 


“portance of effectively rfanaging human resources would bécome more obvious - 


4 


to. key deciSion makers + singe the state of the hurian resources would be 


ere ‘to familiar measures of effectiveness de g. “retention rates or 
operatingscosts). oN 
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- Ina provocative but’ on a ona ly ignored article Seu. 25 years ago, 


‘Brogden’ &-Taylor (1950) proposed ‘the development of an overal Index of fh. 
employee S Nalue to the sev organization, ik They yeht on ‘to suggRse that an 
optimal criterion measure (in their view primarily, for personn¢] selection | 
Land, . training) Woutd consist of dolar units, determined ona cost aceouNeiNg, 
basis. While these authors ': concerns antedate social ‘sys tems theory and = 


were phrased. in terms Or individuals(in jobs, many of their crucial ‘points. 


| _ Seem extendible to. _sroui, organizations, and eniiiective tasks. For angie: 


they say ne asa. preparatory Step in criterion construction, jobs must be 


Os defined, in “order to "identify a group of workers homogeneous with respect 


i‘ Ses i 
% to their job: duties. " {p. 135) In our’ oh present work, uch’ ROMMAENe DEY 


is still Seen as an Baa requjrenent, a ‘since ‘an organizational. | ; 
rather than an individual task, focus is taken, it is. homogeneity with respect 


‘to re ortin _relationshi s ‘that ‘Ts. valued. They iso state that a criterion 


should be weraved: to the. general objective of the organization and-that this, 
objectives at Teast for work. organizations, trans lates into overal? Eericlency 3 


Th form, this seems’ quite close to the input/output ratio criterion’ seen _ 
‘4 ad 
ast ultimate in social Systems thinking. Furthermore, the necessity .of * 
cause- effect Sequences. extending across time and therefore involving both 
> 


ead and Tag. aspects, as implicit in the importance they attach to “tracing out" 


: ¢ 
© ar 5 od 


‘ : 
9 ‘ , : oS ; 
oo a ‘ ~~ 


. . 6 , ‘ 
“ye . S| ’ 
er eta . ¢ : : . , . , * be . 
. ya the connections between job-process and job-preduct. ‘Finally, they provide, - 
a clear argument in favor of the “dollar criterion;" SN 
4 ' gute oh oa . a . . : . . , 
~ 2 oe } x , 2 . : 
° Two distinct advantages of the cost accounting ae oa. . aoa 
7 _ technique may-be identified: (1) all measures ~ °° | 
eo : are made in or translated into a single, meaningful 
: -  metric.-- the dollar contribution to or detraction wR 
from the overall objective of the sponsoring ‘“*« * . A 
- 7 organizatidn; and (2) the resultant determination 
ae = , _- Of the importance of each: element in terms of its : 
standard deviation. These two characteristics of - 
nr eee the cost accounting approach completely grt oe c ae ie 
o s problem of combining criterion elements. 47)* a 
hw . —- . f a ‘ @ . See . pote 
ye . * 4 ry . re a 
. ; A}so appropriate - as an antecedent to the: ‘present work is a: ody of 
= er ae . eR ‘ : ra PRs ‘ 
research aimed at developing a ersonnel status! index «for the Navy: ~ 
(Dunnette, Witkovich, & Motowidlo, 1973; Borman 4 Dunnette, 1974. )* 7 
te % : a : 
; Beginning with a conference of scholars drawn from various fields, the -- | 7 
(Se ~-sdinvestigators set as their task deriving a personnel status measure which : 
-_ @-. was: = : ‘ a Vow 
2 : . «se ‘ sos 2 - ee T a 2: a 
" © a single index whose components remain retrievable . a a 
_ | on a scale which pérmi ts cross- -time comparisons and — Be OY 
’ . 7 whi ch is evaluative, not merely descriptive 
. ys “« ‘computable’ from accessible component : 
eee X 4 * t 
. : e“capable of providing gotinates: for ae 
| entities, not just 4 Single ‘indivi duals 
: ‘sensitive to major PiaGEuaP rons. but resistant to: 8 
a minor ones, _ oo ; 
* credible to atid easily interpreted’ by a lay audiences ~ fom, 
~ and reasonably resistant to f agi ng. - 
Using the pelicy capturing method with a group of Naval, officers drawn 
y) . from the: Naval Postgraduate School, these investigators identified what. coe 
. G v 
- _ in | the ‘fldgnent of ‘those sericers ere the mos t important poseable com 
: -“* ponents: of a personnel status index, | While some dg potential _indicators. 
+e 


were examined ins terms oF their importarice, reliability, generalizabitity, 


3 . «4 
| 


les te ee ee ES 


a 7 | ae = se. 
\ accessibility and fudgeabi lity. (and: the results Wiere subsequently factor 
- analyzed, Ya close reading ‘Indicates that ‘only nine measures fel] in the top 


third of each array on the Five rating critéria. When their factors are 


reexamined in this. light, it seems clear that three components Stood out on 


in the officers' mnirrds as important potential Indi catorse 


2 { 


as 
« 


. ): Retention rate, as measured by reenlistment and: Stability 3 . 3 
| “Statistics. = 4 0 ‘ ; , 2. 
= (2) Discipline, as measured by unauthorized absence rate and. : 
: rate of ae honorable discharges; "ts a = | a 
af / ( (3) Readiness, as measured: by manning level: and maintenance a 
a - ; ratings. ; - : a . ‘ 
oo Jo these were added a fourth factor’ whose nature seens more. "ingut" ‘ “ 


- e 


than "output" related, a measure of average’ aptitude, loading on intel Tigence 


4 


a test scores, numbers able to pass. rating exams, and the Vike 
~~ s Whatever the measure is thattye search fobs. the. Firengihsy shortcomings 
and cinettats of these ice efforts suggest that it: Fouid consider: 


‘ . : hae te 
: f ‘ ‘ ies ; , 
a re _.* the sequefice of events. shicti “occur | in orgartizat ional. 

ce function a3; 4 Oy 


gf 


. , .. © that, these ‘events Tead to an ultimate criterion of “ 
ge 7s, '. overal serpy ose values dre perhaps best 
. eon expresséd in the dellar.terms of cost accounting; 

* that a lead-and-lag time *focus permits one to assess 
“oo the likely impact of. present: conde rons: upon + - 


future outcomes. 
4 . ° « - & 


More ds, attempts ‘to gather and compile, he necessary information 


ae A 


so. have been _terméd, . - for. simplicity,- "Human: Resources Accounting. : (Hermarison, 


s 1 


~ 


1964) To date, three routes, or methods fave been conceptualized. “A formal’ 
‘ ‘initial statement. of these three’ approaches is contained ina joint : 
- - publication by thee: scholars who, oe subsequently pursued sidenendent efforts 
“in the development of the first two, iee., the "Incurred Cost" and "Replacement 


a . — ‘ . ; Ni ;: 
Cost" methods. . : . - | . 


’ * records, whereas the "Current Value" maetiad is likely to ‘Pocus instead upon 


‘ metfrods attempt to assess the- 08 


a 2 -¢ i 7 a 3 @: . ‘ge ai 
a) The “Incurred Cost"? method’ ~-. Measuring the amounts already 7 ey 
fs a # 


invested in the hliman: organization* (Brummet , Pyle, a a 7 


: Flamhol tz, 1968; Pyle, 19708, 1970b). _ : : Roe 
"(2) 7 T “Replacement Cost" method -- “estimating the cost of ._ | ¢ 
iad | — the raanization' s human resources (Flamhol tz, 1969). | 
- (3) 7 e. "Current Value" method. ; -- “estihating the future productive 
ya) dotentiad of today’ s human 4 (Likert, 1967; Likert, | 


: Bowers & hen 19693, Likert & aie 1973). 


AU three human resources accounting procedures have the same major 
purpese: oe, assess the value of the human. organization. They differ from 


one anather: in comparative foci, however, The technique of estim ting the 
at 


“. present vate of human resource (the Gurreiit Value" method) emphasizes ‘the | 


value of a ‘human organization which isewell ‘managed and maintained, whereas 
‘the’ Tater twor approaches emphasize the importance of. attracting and retaining | 


valuable ‘human resources. a“ two. latter approaches focus upon. epeneueriacd 


unit-level records. Finatly, the 'Digurred Cost" aid "Replacerient Cost" 
Sg) 


J. sr 


ng ue of the organization’ ‘S human reso rces. 
However, the "Current: Value" meth@t “is designed ‘ primari]y to predict chap 
‘in future. productive ‘potential that will result from a human organization os 
which is "better" or "worse" today than it was at a specified: tine in the past. 
The objections Which have been raised to the concept of human resources 3 
‘accounting are similar in form to those which have been raised concerning . Ne 
social, indicators more’ generally. Basicglly, ‘these. revolve around’ two Somewhat 


contradictory statements: (a) that it is not feasible, and (b) that it is 


Aeasible. and should not BE undertaken on- ‘ethicat grounds. The First of these. 
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two ordinarily. takes” ‘the fori of the’ view that, human: relationships, moti va- 


tions, behaviors , and ateiguaes are. not capable of being measured with the. 


“requisite degree, of accuracy.” "The second of the “twd objections is most often 


° 


se Stated in “terms of, the: 15k€1thood that brash attempts to assess. the value 


~ of human resources’ mei Brouuce side effects which will decrease the- salve 


_ of those’ very. resources. 
7) 


; Pe For the most ‘part, real-world efforts to isin a system of human 
Oe 7 ae resources accounting have eiploves one ‘of the first two metnode: cited -- 


co 


5 Aes, a, ‘cost" method. That. this is true seems. largely attributable to 


wt ac & 
a «the. facts thdt (a) they have relied for their is ‘Upon’ ‘existing, conventional 
| “ abcounting records and are hus less* likely to be unacceptable to the 
. ae ‘accointing profession, and {(b) the volumes: BF data required for ‘the third 


“*(currnt value} approach have been unavai lable to most investigators: . 


shat, 


id. 
‘disagreement Petes economists and. accountants. Historically and substan-" 


saa , an ‘intertwined, “these two. disciplines. nevertheless have some rather 
ea oi ” - crucial differences concerning value ‘attribution. Economists - often’ fault 
Dean one ace for. being too focused uponi past: history, to the exclusion of 


future prediction. Accountants, for their part, have an aversion to sampling 


bes ‘in part, . the current value versus cost- dispute reflects an underlying #y 


and probability statistics, insisting instead upon the greater validity that 


| is is presuned to accompany methods which encompass all available data (Caplan 
Se Landekich, 1974), 
-‘Tho8e- ho have abet a reasonably detached view of human resources 
accounting in the Tight of this debacle seem to have concluded that the 
current value approach (more: consonant with the views of economists) is 
‘theoretical ly preferablé, but probably unworkable Sh the sl peddyenen tioned 


groin: oF ‘inadequate measurement capabi lities.. 
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Were it to be possible, however, “seh say that the folowing two 
step. procedure would pe  Fequired: 
(1) Estimate the amounts and timing oF future bénefits. 
(2) Estimate the peat value of those futuyfe benefits _ 
. (i. e., multiply them by a discount factor), | 7 a 
(The present research focuses, on the yale of providing "Future 7 


% ® 


performance trend indicators. " The goals and principles are. cons onant with 


‘those pertaining to the “Current Value" approach to human resources accounting. 


However, the focus is upon providing additional inputs - to nanageftent informa-. ’ 
tion systems in general, rather than to accounting systems specifically. 

For this reason . the phrase "future performance trend indicators" is deemed . 
more appropriate ‘than human resources secounting’ and will be used, henceforth 
in, this report. Di . ; | | 


Stated in nnewiat greater detail, the apa TAY - provide accurate 


estinates of the current value ‘of human resources depends upon the following 


conditions (Likert & Bowers, 1973): . 


(1) *The avai labi lity of scientific knowledge which identifies 


a - : Pr 


key dimensions OF human organizations; 
(2) The adequacy of nethodology atd instruments for measuring 


- these key dimenst ons; % —_ “ 
. 


(3) The availability of reliable and valid performance data; 
(4) the availability of knowtedge of the relationships between 
_ key dimensions of the human organization ie fonenes 
outcomes; | | 
(5) The availability of knowledge of the persistence of 
“in the human organizatton after they have occ Pred 


(6) A. statistical technique for ‘Sonputing the. current, value of 


the human organization. : a ee ‘ 
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7 Only when these conditions¥are met will there be. adequate information about 
the” present ‘state of the Human organization and about the relationship 


* between" characteristics of, the human organization at present and future 


a = * 


productive performance by it. 


: Key Dimensions of the Hunan Organization and their Meas urement 
= | (Conditions 1 and 2 above). The body of scientific knowledge about how 
| organizations funetion takes integrated form as a theory or model. As such, 
it isa simplified representation of complex: events, structures, experiences, 
and relationships that are presumed to occur in the real world. The area 
_ its fidelity: to reality, the’ more the model is a reliable and valid guide: 
. An earlier publication (Bowers & Franklin, 1976) hag proposed several] 
criteria for evaluating the worth: of such models. For the purpose presently 
in mind, as well, as for general suitability, a mode] should be: a 
) e Applicable to the current setting; 
e Reasonably comprehensive in scope -- ‘that is, its , 
content should approximate the’ content of the real 


os = * world events and Processes that. it purports to 
"represent; , oy 


es 


- - 
.° Fairly precise in- its predictions, : that is, fairly : 
clear in its cause-effect _implications. 


ae Several’ theories in’ the psycholagical literature propose conceptual 
7 odels fons “understanding the funetioning. of human: organizations. However, 
ew of them jn our. judgment meet to an. adequate degree the criteria just. 
ae Most of. them lack the necessary comprehensiveness, POCUSING jitstend 
is one or two isolated constructs, such. as “motivation” or "interpersonal 
Trond “In addition, very few of them focus upon the causal flow of 
events in. organizational functioning; that is, very few focus upon the 


stion: ‘of what behaviors and Bieleleee of which organization frembers at 
: ‘. 


Pa 


ERIC - 
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what point in time lead to other behaviors and. attitudes by shee 
organization members at some other point in time. Yet it. is precisely this 
, requirement canons others ) which is critical to any ability to forecast ‘oe 
shifts in spoauctive capability on the basis of changing properties: of 
the human organization: a mode] must be in place which describes the ranner 3 
vin which the ‘seyeral dimensions interrelate across time., — 
A notable exception to the general lack of. causal flow propos it ions is - a 
\ ‘Likert? s meta- sheen: which places constructs in a causal- ~interven.ing- -end_ 2 
. result sequence (Likert, 1961, 1967; BONE Ts 1976). Briefly; organizational s 
climate and managerial leadership are viewed as the maser causal variables, 
peer. leadership and © group process as ‘intervening variables, and satisfaction . 
and performance, as end result waetabies, Figure 1 shows graphically the 
“relat ionships’ among these variables. - This causal Flow of events takes place 
withig a framework of the organization as a system of overlapping. groups . 
(The groups: are ‘described as "overlapping" because for all persons below ‘the. 
very top aid above the very bottom of the organization, each is a member Of : 
two groups simuTtaneously; he- is a subordinate in the group Anmedtatey 
above and a supervisor in the group immediately below) The dual membership oh 
imblicit in this fact serves an wneegnabing or-linkage function. for the_ 
organization, that is, it serves, to knit. together the functions, Purposes, 
_and needs of the various parts of the system. ; _ . 
Equally important is the Fact that the theory is ctpparted: by a wealth 
of- enptvieel evidence - -- indeed, it represents. a crystallization in conceptual » 
‘form of a large, volume of empirical findings. In this sense it is appropriate 
“to the setting in which we undertake presently to use it because it was 
derived fron guch settings over the years. Its comprehensiveness has been 


at Jeast indirectly assessed by oe the content listing of its. major’ 
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“Personnel performance. includes such factors as‘ turnover, grievance rate 
os and absence rate. 
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lyriteen represen tations with topical abs tract. stings for the ofganizatonal | 
area. The results. show what we Judge to be an adequate degree ‘of overlap, _ 
° 66 percent: (Bowers & Franklin, 1976) | Beyond this, ‘its representativeness. 


draws, upon the fact that, during the’ _thirty or more years that its formulation 


Sod! 


gngoing, data. have been drawn from more than 200 organizations in | 


e 


St. business and SoverniEn life. Its applicability .to am litary, 
a 


nas fen’ tested as We]l, (Bowers, 1975a, 1975b) and its major causal 


oat 
"Nave been examined with cross- time and grogs-eche Ton analyses 
x 


(franklin, 1975a, ‘1975b). As. a wmode therefore,” it include's What A great 


rd 
‘ deal of research has show to Be key dimensions of the human organization 


. efficiency, accuracy, ‘and objectivity: — utilizes a mt machine- oe! 
Thi 


“ ‘ 


- 


“above can be met... 


and places Hf a the..causal- ~intervening-end result sequence Suggested by 


‘ 
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A survey method has ‘been deve loped by Taylor a Bowérs (1972). for measuring 


“the major cortstructs included. in Likert’ Ss meta-theory with: reaga 


ques tionnaire entitted the. Surve of: orc antzatfons’ $00) 


instrument , 


includes 16 major. indexes and, over the: past eight years, has produced in 


r. 


jts various editions data: from 24,000 -persons in 57 different organizational 


sites. For each item and index, “national norms have been established based 


Ae 


upon the total Reputation and hierafchically stratified subsets of respondents, 


"permitting the state of the human organization ti 


criteria at whatever level these criteria: exist. In this form the questionnaire . 


thas ‘Been used extensively and quite successfully for | sath diagnostic and 


information ~ Peete PURPOSES within’ organizational eve CONE studi 
Ubi Tizing Likert’ Ss ‘meta- ENED and the survey. nethodolosy. dev lop “to 


measure its principal dimensions, we pene that conditions 5 (1) and (2) 


T6o.,, = , gee 


as 


3 


related to performance . 


s , aie ge 
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7 a 7 Availability. of Valid Performance Data (Condition 3). Ability to 


‘identify and measure the: “characteristics of the. higernie cn (or at 

; Teast, a limited array of principal dimensions thereof) but half the 
. equation. The remaining half concerns the avai labilitylof. measures of 
organizational sub: unit per formance which: are, ultimately capable of being 

| tied to dollars. *. 

JA number of classification schemes, distinctions, and definitional, 
; “nuances have ibeten advanced under the general rubric of performance, or 
the “criterioh problem. _ “Admittedly the propler of deciding just what 


Oo constitutes! ‘the’ ‘effectiveness domain’is a thorny matter, subject’ at least 


as” much t6the orientation vicissitudes of the conceptualizer as to its 
— own’ intrinsic properties. 6 | 7 aise ‘i 
: - ai if the BE yest of ly defining process. eié-46 idebti fy mie 
; aspects of the capaci ty of. the organization (and each of its Sub-units) to 
‘ do. its work, the basic dimensionality might be proposed in a quite 
‘straightforward fashion. There is first of all, the volume of Hore done. 
We are not ordinarily concerned about. straight vonUMes however in: this ne oe 
PA “sense, sheer yo lume is a nonsensical criterion of organizational effective- 
or ness. That: a. large manufacturer produces thousands of bicycles and Joe's 
io Bike Shop dozens does not necessarily , make the foriney thousands of eee 
i . More effective than the latter aahenouan it may in fact ie 26) A large | 
"Producer may be in the process of going bankrupt, while a smajl competitor 
2h, mikes a fortune. _ There are, of Courses times (e. g. ; World” War II) when, 
- : as alone is inportant. But in most instances’, we prefer volume | ‘in 
e or a retition ‘to something: else, For, example, vo] ume divided by nunber of 


sa 
“ 
re 
o* not acceptable, since we may imagine a Meneser who succeeds ia producing’ vo 


Mi a8 


car ; 


| . personnel would be a better, indicator thak volume alone... - But that is: still: "eo 


3 16%: : aS 3 
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as many units, of product: with, more people sho. are less skilled and, in 
toto 1685 eutiy, than his eounterpart in the next department who is ae . 
. to produce the same ‘nunber of units with somewhat fewer people, all of 
| : them ata ‘much higher skill level and a fai greater total ‘cost. A much 2 
. better indicator. is ‘volume. in relation % same éipected level, standard, , 
or capacity. — . as : . a NG, -~ 4 eae 
The cost. of doing the work oe providing a service j is another’ basic. | 
4 dimension of -work. Cost alone is nonsensical, no Lost is absolutely” 
. a higher when: more work is done, nil when no work. is done au all. “Here, ‘as A. 
- before; it is cost in relation to some level or standard that is important, 
2 ordinarily a vo] une standard. ae — 
Quality, another basic dimeris ion of work sabi Stands not alone, 
but in. relation to some ‘gtandard. We are not in our efforts, however, 
: a interested in devising an organization capable. of producing only one 
| “ absolutely perfect unit, regardless of ‘cost, but an organi zation capable © 
of producing as mary units a possible of the highest possible quality. 


at the ‘towest passinie cos that is, we are also. interes tdd in efficiency. 


di Although different org i ns may establish different cut- ~-Of F ; 
points ’ for acoeptabi ity ‘on vol une, costs, quality, or efficiency, eflecting | 
. different patterns of internal feeds and. external requirements, it does" 

_ seem at least possible that we might eoustaee some standard array of* effed- 
“tiveness indicators to include: v4 


Ty Volume ‘as a percent of capacity, or, alternatively, as a 


percent of schedule 
(2) Cost per product unit 
(3). Quality as compared to some standard . ; . . 
(4) Efficiency, that ig “(quality x volume), divided by total | _ _ 
oe cost. a . 
- DO. 
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TAN ‘other dimensions woud then enter as criteria because they are pre- a 
- cursors of one or more of: these measures 5 for example, absenteeism is: 
; cpstlys dissatisfiction’ leads oe. costly baled etc.. 

/ i 7 Those familiar with the Field will note that this scheme classifies | 
such. "people" Meats, as” identity", "motivation", " satisfaction", "morale", 


and “revital ization" as -fhtermediate. rather than end-result organizational 


' ‘Outcomes. ails does not say that chey are unimportant; it simply says that | 


o 


they are. penultimate, nok ‘ultimate, criteria of effectiveness for work, 
_ organizations. This stotion of performance criteria, as fal ling into a c - 
hierarchy of outcone hae peen propos? by other researchérs: as “weld | , 
ve (Seashore, 1965). | : - is &@ -* ete “! 
-Ina recent articie. Likert and Bowers (1969) suggested three categories 
“Which may be considered in- “this scheme as penultimate criteria of per Tecelyee 
_ ness: Attendance, Human ors and Deve lopment. The importance of ; 
attendance ‘is obvious , since an organization cannot efficientay produce the 
“goods and ‘services it exists to provide without a ‘rbigtively pune and 
reliable work force. . @f course, a certain amount of absenteeism is sapecved: 
Some degree’ of turfover may be'desirable if it provides a means for intro- 
ducing into the sys tem new people ith ia but functional, orientations. 
However, the organization would bé on shaky ground indeed if.one could 
“hot predict itho-\(and- ‘how - many) would work . from one day or week ‘to the ieee 
_ Secondly, it is dys functional to have ae aded physically present 
but not able or willing to work because, of debilitating or demotivating 
-. Conditions on or ‘surrounding their obs. Thus, organizations must be 
concerned with the. indirect human costs associated with various ; management 


oe 


styles, work methods , and ‘physical erhing conditions. 


2 a ee a 


Finally, an organization that remains oe in. ‘an ‘ents roniene 
" characterized by. changing demas, and competitive condi tions is not Vikely 


to remain’ solvent’ for any extended period of time. Organizational leaders 


. 


imust be ‘toncerned with” the development: of resources s_ (manpower and then; 
/in order. to ensure the innovativeness , foresight, etc., necessary to 


“maint a favorable market: position. a, . -_ i a 


5 ave a ee 


pit. seems reasonable to assume” that th mos t business, industial; and. 


ines settings, measures germane to the . four generic ‘categories (Volume, 


Ay. 


Human Costs, Development) can ‘pe extracted, generated, or approximated 


’ "fron. gpdrating records . |For each category, Several measures may be imagined. 


. 


The list helow, offers ‘exanples for each ‘of the categories: 


- 7% *, ‘Ultimate Criterias ae a iS oe 
| voTune of Work” | 


-- Volume of ‘output versus a standard 
Market penetration: 


. : 1 


ee - ny * _ (PS oe ee 


* praduction costs versus budace | 
+ Production costs attributable be was te. or scrap oe 
_ . Down. time 


\ 


es 3 ve Quality ~ —_ 


Tt Aa * Rework ratio. 
Accuracy ; 
eke 8 Customer returns. x 
Cus tomer complaints 
Repeat business 
‘Rejection rate ae a 


i . 


—_ | Efficiency . > 3 ihe. 


Performance versus schedule ~~ . 
: Performance versus standard | rd 
Rate of earnings 


f 


ee ae 


Cost, ‘Quality, Efficiency) as wat] as the penultimate | categories ‘(Attendance + 


ee. . 
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1971; Taylor yBovers, 6 


infrequently for sub-unit guidance. — ey 


A 
' Penultimate Criteria: ¢ : _ (23 c 
. Attendance — i” - 2 S 


Sick ines. and absence 
; Hours worked per week 
ee gS _ Retention and Turnover 


Human Costs! 


a Satisfaction. aa a a = 
ee © - . Motivation Pe. e 
a Physical health. : 
- Psychological healt -, a, 
2 8 Tension oo , ; ic . 
' Stress’ “9 \ at ge Og 
aConflict , = . 
Grievances - Gee 8 
UISCIB) inaly actions 


. Development ir. 
Growth in volume” a 
Manpower development oe 
Innovation: x 6 , 

, Sraantzation aphoverent an 


»> . 
rae 


On the siieace, gathering os information would seem to pose little 


or: no problem: American organi zations typically generate a plethora es 


“Nappuments = records 5 ‘and pages of numbers concerned with performance. Yet, 


; recent large,” multi- “organizational s tudy experienced great: difficulty 
pe 

in obtaining high ety: and appropriate measures of performance (Bowers, 

s, 1973). - Stated most. bluntly, American 


C 
business. and industrial firms collect and tabulate reams ef data for 


_ Purposes other than the guidance of operations by those who: ‘must manage 


- them. data are collected for wage payment purposes, for benefit entitlement 


calculations, for agency reporting purposes, for, |stockholder report purposes 


-- in short, for a nunber of pxtra-operating system reasons, but all too 


a 


ERIC 


? “3 trusted, and (b) have Financial. Support and time to do so. %In our 


i = de 
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eae ‘es @ me Ss 7: : * 
The causes of, this situation would seem to be manifold. In some 


= ({ ° 
instances , organizationg appear’ “to be’ prisoners of a “surveillant-suspicious _ 


7 "| system, ” bs fectiveness statistics are regarded, as privileged, potent, and 


dangerous bits of information, to be concealed, even from those persons 
~ whom the: organization relies upon see to the attainment of the’ valued. 
—nlunbers. In other instances, organizations would be only too orld: to. 


share the: information, , were it svexay part of: the tabulation system, but 


5.8 “head? count” @ @ressures nave so. reduced manpower avat lable for that task 


‘ - 


‘that it ‘is no ‘longer physically possible to obtain them. 


In most such ‘instances, however, the data are retrievable, provided 


that “external parsons who have an sikerest in obtaining them (a) are 


experience both of these requirements Seem capable | of being met. 
‘Wore. serfous are certain other constraints. The validity of ple 
mance data is questionable when the following practices occur: 


(a Changing standards. or bases differentially from subunit 


aes . ~ : o 
ad : ~ . 


to subunit or period to: period, ° 

(b) fiaintainiiig common standards for all sipimaee: but in 
: Ls . situations in which the work nanure or mix has changed 
| over time drastically and differently from subunit to 

subunit, : 
(c) saglomerating performance information. into cost centers 
. which bear ‘little or no resemblance to the real 
. organizatjonal operating Structure, and CS | & 

(d) ° relying upon collection” procedures which _systematjcal ly. 


distort reported results. (Taylor & Bowers, 1972). “4 . 


sad e 
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Ina slightly different vein, if the organizational, unit for which the . < 
estimates are made is one in which ‘the ‘control _and: reward systems encounaeee 
supervisory and non- supervisory: employees ‘to protect. themselves -by 

: <- deliberately ae inaccurate performance data, ‘the estimates of . 

changes from pefiedétas -period in the’ current dol lar- oie of the ‘human " 
organization wilt be less accurate, pecans the performance data upoft ii ch % 
they are. based were invalid. The potential prob lem of performance data * 
reports being deliberately "fudged" is not uniquely relevant: ty developing 

‘ future perforniance trend indicators, however. ‘It presents problems as well 

| for traditional gecounting Bethods and report uked to assess the 

short-pun profitability of . upon: Nevertheless, , an important eesdanch 

ob jective should: be to investigate the validity of performance, data to be : 


‘used in pevelleping trend indicators. : 


Availability of knowledge of the relationships be tween key dinetsianss 
of. ‘the ‘human organization and. per formance outcomes (Condition a In the ” 


‘penicd of the middle to late 1940' Ss, pecoaech and practitioners in 
considerable numbers came to believe that employee "morale" was a precursor 
of Preduclivisyy, a notion’ which came into question &. i a decade: later, a fh 


number of reviews) indicated that no such ‘simple, consistent, dépendable . 


' ' : 
Le 


J relationships existed.” —s Ms y 
Howéver, research in receht years has suggested” that the original 
. notion, while essentially correct. in spirit, .was too overs tmp intied: to 
be demonstrable. yAmong the reasons for i as absence of ‘observed 


dependable relatio’ships would aRPESr, to be Aa Fo} lgwing: “4 teen f 
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In some instances human” characteristics too far removed 


qq) al. too often,» the wrong variables received attention. 


et 
fy 


> 


in the causal: chain (e.g., personal ity traits) were simply ie, 


averaged’ and related toe 
“appropriate chanacterist| 
oe 


. immersed in‘ many inappropriate. ones. 


4 


‘formance’. “In. other: instance’, - 


aed 


é were indeed tapped, ‘but were : 


a (2). In more nstancés than ‘not, measures were ‘Constructed on 


¢ 


dn, ad ‘toe basis, with little ‘or no. attention paid to. their 


Fs No. 7 ope 


reViabi lity, much © ‘less to their construct validity within 


| — shies meaningful theoretical framework. 


(3) Lack of awareness of the fact of lag time . --. halle today’ S 


today's) pelrrormance --- ed to. selection of, ineppropeiets 


“criterion periods, . 
4 


(4) Nethodological traps were fallen upon ay ‘too frequent eae 


such as “relying heavily upon se] f-report. descriptions 7) 


af froma ‘single person. ee 


organizational characteristics produce tghortow's s (not - 


os 


6 
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ear 7 . 
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The measurenent fathod and its underlying theoretical rationale which 


-are ‘drawn’ in the present study séem to avoid most of the prob lens just 


cited. | Reliability coefficients for ‘the survey ndasures contained 4in the 


national normative array have been known for quite some time and, have been. 


y 


geri (Taylor & Bowers , 1972) That same volume presents Puen of. 


* construct; concurrent and predictive validity, to the extent that such . 


- evidence was: available at the time of its writing. 


| Subsequent Studies have’ 


“reinforced the conclusions reached in, those analyses. As the evidence 
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as Byesented in “the just-cited manual indicates, 20 to 38 percent of an 
e ee relating $00 “indexes to measures of effi ciency drawn from | 


 coriganizat ions’ “opehabing. recosds are statistically Significant beyond the 


. 


ofp tive percent tevel of confidence. The majority of these coefficients fall 


+ between .25 and .50, with a few reaching values in the high .70:"s and low 
.80's. _ Similar results exist 7 measures of attendance for these ‘same 
, organizations. ‘A somewhat different form of presentation, one whi ch serves . 


* oeto sugges t the potential of the findings. ‘for current value human resources 


_secointions appears: in Table 1. 


“Evidence of significant relationship, of these: measures ton avy perfor- 


ae Criteria is also available. Relationships of S00. measures to 
Feent istent rates atid to validated reenlistment. intentions of individuals | 
“have: beéni demonstrated by Bowers (1973). Analyses ‘relating these measures to - 
_ aa of: actual retention and readiness have also been conducted (Franklin 
y sg. “orders 9785 Drexler & Franklin, 1976). Finally, relationships to 
“discipline ‘rate have also been establj hed : (Crawford & Thomas, 1975). 
When the problems listed at the outset of this section are taken into account" 
and ‘solved, as we feel they have ine some substantial measure been in the 
data sets and analyses just described, the likelihood of finding meaningful 


relationships inéreases. 


The ersistence of chan es.in the human organization after they have 


occurred (Condi tion 5). If the telationships between ‘iakactan Gee of 
“organizational furictioning and performance criteria are indeed meaningful, 
“and if - -improvements in these characteristics are to Contribute to increased : 
effectiveness, there must be evidence supporting the durabi ty of changes ) 
- in then. 7 27 8  - \_ . 


fe TE 
ORGANIZATIONAL SUBUNIT PERFORKANCE. RANGES 

, FOR A SUBSET OF ORGANIZATIONS, $00 DATA FILE. | | 
‘ A 


Performance. ' Best® © Worst** Ratio, Best Horst Ratio, 


_ Organization Measure Unit Unit Worst/Best 10% 108 =. Worst 10%/Best 10% 


A Grievance Rite == .008 28.50 E1890. to 
‘  (9-month: nean) 7 | P | a 
Absence Rate 170. 17.50 10.29 to.1 3.80 12.50 3,29 to] 
(9-month rate) » 4 4% , / 4 
Efficiency 15.90 36,902.32 tol = 18,80 25,501.36 to] 
B. | Renewal 1 9) 367to1 Se tod 
Bus. Costs, - | 


cae a ax § 24 

New Business s., a mas a [a | 
GOs Performan = 4 5.90 35,8" 60D tol 891 27.18 3.08 to 
C Total Variable “ i a, | . 

Cost Performance 43.20 142,00 «3.28 to1 © $390 126.00 .33 t0 


ve .- 


D Total Variable , | 
Cost, Performance 10 176.10 = 2.34 to = 80.80 136,70. 69 to 


cE. Total Variable == 59.00 * 20810 Sa 10460 146,00 2.07 tol. 
yo Cost, Performance - - £5 » oh, : é 


Wan Rat fos 7.60 t0 se to, 
— | Lae ~ Nea Ratios 4.48 to | 2.27 to 
as | me | withoutA ft -_ | i 
ee ee ew A 


-* ¥Best unit = unit with highest $00 scores 
tVorst unit'= unit with lowest $00 scores 
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The book, Management by Pati cipation serous. Bowers & Seashore, 


1967), describes: a highly. successful organizational development program. 


oc 


° ‘Findings at the time of that etfort reflected improved productivity. A, 


y 


-follow-up study by Seastione & Bowers Suggested that the changes in business 


outcomes as well as in attitudes toward the job and supervisors fat resulted 


from the formal change program (1962-1964) had persisted over time 


(Seashore & Bowers, 1970). Although this represents but one study of the 


human organization, the positive results are quite promising: However, 


flirther inves tigation of this issue is merited. 


A statistical technique for computing future performance trend . 


indicators (Condition 6). Once all five of the above conditions have been 


met, a statistical technique is needed for converting predicted increments 
and decrements in future productive performance into dollar estimates. 
Such a conversion would mean that future productive performance would be 
expressed in terms of an increase or decrease in the carrent economic 
value of the human resources. In other words , if it were estimated that | 


the human resources are valued at $10,000 more this year than least year, 


the organization could expect its effectiveness to increase correspondingly 


Cin dollar or dollar-related terms) during a specified. period in the future. 


i : : : . 
x The newnes s of any procedure for making these estimates (relative to 


A 


thie traditional nweedunes for estimating current financial bee will 


probably have some initial effect upon their accuracy. However, ‘as these’ 


. procedures are sapien developed and refined, the magni tude of ' errors wilt 


decrease and the: ability’ to estimate their size wil increase. As these 


refinements occur, accuracy will increase. It should be enphas zed ‘that 
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“even in cases in which the estimates are not overwhe Imingly accurate, they 
will be a great: deal more accurate than current statements of effectiveness, 
“ah which the changes in dollar-value of the human organization are not 
- taken into: account at all (Likert, 1967). a . 
A statistical procedure has been developed by Likert and Bowers which 
provides the desired "current value" estimates (Likert & Bowers, 1973). . | 
As now: formulated, the methodol ogy involves measuring een oneioe 


of the human organization at each time period, say one year:ago (T) and\ now 


(T.). Scores on the key dimensions are converted to "standard" Scores by\ .. 
taking into account the variability (standard deviation) displayed by, each\. 
measure This allows us to talk about change in terms of "units" of 
gain or loss. “perfornanice measures are also "standardized. " Thus , one 
can speak of so. many "units" of gain or Toss in, for example, arecuceiah 
costs. co _ 
Since the human organization dimensions are’ related statistically ‘to 
future performance, a positive change in scores on the key dimension 
measures will be associated with: a decrease's in production costs. ‘ the 
amount of this decrease will depend .upon the strength of the relationship. 
between the key. diaencign and production costs. For examples, let's assume. 
that this relationship has been established over time for a given 
organizational unit, and that the correlation is, -.70. (The correlation | 
€ a, is negative, since higher scores on the key din sione are associated 
; with lower’ costs. ) Also in this hypothetical organization: - a" : ‘a 
"© The standard deviation of the key dimension stores is 0.25. - 


* The standard deviation: ‘in production costs is $5. 00. 


_* The organization has: an annual production ‘of 100,000 units. . . 


tv? 


@ , Ss he 8 : " * - _ 7 ; . : | ad . on, 
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(The organ {zation had ay, T, a key. ditierisi oh score of: 3. 60; 


-* and iad at de a key:. dimension scere of 3.85. (The: key 
e ee. dimensions are measured on 5-point scales with "5". indicating 


a nigh sco 


‘ . 


" Based: on this information, the following Computations would be parromee 


(1) The gain, ain ‘the key dimension ‘scores is fron 3. ee to 3. &, oe . 


: or + 225. 


(2) This gain, when converted ‘to ‘standard scores: “by” dividing the 


‘gain by the Key dimension scores, is: #1 00 (+.25 = 25 = 1.00). 


(3) ‘In ‘turn, this. ‘gain of ‘1. 00 is converted to an, estimated gain 
in standard ‘scores in the unit production costs by mretply ing. 


it by the correlation tC. 70) between ‘the key ‘dimension scores 

and production costs (#1, 00 x -.70 = = -70). | | 
(a). Converting this reduction in unit produttion costs at’: - 70°" 
expressed in ‘Standard scores to dollars, ‘yields, an estimated | 


‘reduction in “unit. ‘opts ‘of ‘$3. 50 (oor unit). This conversion 


4. to dollars. requires, multiplying the estimated yeduction in” os ian 


_ standard scores by the. standard tein a the unit Prpduction 


ore (+.70 x $5. ‘00 4 $3. 50). Pee 


(6y The. total annuai: reduction in “costs. is $350, 000 ‘(i00, 000 x $3. ae eB 


that is, ‘the Savings per. unit multiplied by the number of units” 


oa Is 
_ produced ‘annually. J Ms as . 
° eg If this dollar estim e of the gain. in productive capability of | 


~ 


‘* 


e 


“the shurian: resources: is then capitalized at’ an appropriate rate 


; (say 20 percent)... an“estimate of the. change “in ‘current value . 


of that human organization as an asset ts the result. “In the 


* $1,750, 00 (Likert, 1973, PP. 418). 


iil example, the. increase ‘in, current value would have! been” 


: ae » . | 28 e , 7 - o 


2 * 


. The single’ "best" estimate of the change” in value of the hunary Fesources. 
2 Meing this methodolog| sould be computed by performing multiple ‘correlations’ 
& “whieb include all is causal variables and an index combining the scores 
“Ee ‘for’ ‘ai “the, performance variabies. Estimates based: upon, ‘changes ins Pa 


gables might be used as a check, taking lag time into ‘account. 


é 


- Intermediate outcdges: ‘suchyas satisfaction and motivation levels. ‘might 


m3 ba erie fe an atthe to make feasible earlier predictions: concerning 


4 
ri 


. if ay: final subcone® were. consi dered:: In, , addition, if the relationships 
yo 8 between. intermediate. and final outcome variables can be established, 


“intermediate idever sirtcomes will be potentially. useful in orga nina tonal 


systems ee data are not ‘available. 


7. Overview of What is to Follow 
With the foregoing ‘discussion as a bacrop, WE turn to.an overview. eons | 
a: Me. research sequence to be reported in this and forthcoming. reports. 7 
"Obviously, the first task in any” attempt to construct future performance 
‘thet indicators is to assess ‘the quality of the data in hand and the strerigth * 
> of the, survey-to- performance connections: wivich they generate. We have . 
‘chésen to take on this large. task in ‘manageable portions. , Accordingly, i in 


‘the préserit report we will- examine _the following basic issues for the first, 


. five organizational data sets (of six ultimately to be used): 


uy _The strength of interna, moss tency (alpha) ‘reliability 
~ coefficients for the 16 survey indexes. ; 
Ps a (2) The size of ‘performance periods, that is, fhe number of 
See montis ae a "period! may reasonably be judged to contain 


s¢ ganization, together with internal consistency. : 


“alaha) reliability coefficients Foe the mul tj -month periods. 


| “so defined. , | 
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3) The size - of. zero- order survey- -to- “performance correlation. 


: - : coefficients, by ‘site.. | _ ” 
. In subsequent reports , the remaining usable: sites will be ‘similarly 
oe ae examined. ~ Performance data, will then be “transformed to a scale common to 


ch alt sites, and, a master file will be. generated. Multivariate analyses wil] 


then’ be. fciiducted. to. determine: both size. and lag times of ‘the ‘relationship - 


OT the ‘urna organization’ Ss functional State to its performance outcomes . 
4 
. 7, AS a, final set of step in the ‘subsequent. phase of" the : ‘research, value 
< a ° 
attribution will occur: that As,. dol Tar: conversions will be undertaken, 
A | : 
o 
es . : i. ye 
: “ ; 
2 . 7 ° ! 
: ‘ a 7 ; 
» 9h 7. ; é : , e rs 
. Bs : ee 
ay fe 
; fi : < , : . 
an ae 
e “ie e : " 


wee 


fon Ee 8a, - NETHODS 


wee, © “Phase I of the project: cal led for secondary analyses® of data in the 
| eae Development Researich\Program’ s data. bank. In this report, 


uate nvon four’ industrial “organizations (representing ee tiale process. 


" 
. ¢ 


and a embly line’ manufacturing) and one marketing firm were studied. * 
Data BOUNCES» néasures, and analysis procedures are ‘described below. 


Data Sources ; 
. This report utilizes the’ five. civilian organizations for which there 
__ were t two, waves of comparable organizational functioning data in addition 
<> 0 ‘measures, of performance. These data were available from 21 work groups 


\ 


in drganization I (one plant), 18 large departments in Organization IT 


(four plants), 253 work groups in Organization IIT fone pla six depart Ry 


ments. in “Organization Iv (one plant), and. 35 sales ail in OFaa i 
. ON (eight regional offices). The research efforts generating the ‘data were ~ 
— "conducted between 1966 ‘and 1970 as part of the Michigan Inter- “Company 
a a : Longitudinal “Study (1C1s) described by. Bowers: uae 1973). 


ie es 7 ee | ge > ; 
if v . 


Measures - of Organizational Functioning , = . 
“ ICLS (as first described by Likert, et. “al. » 1969) was begun in order to - 


o@ 


ao 


make feasible the Sys vematic inves tigation of relationships between character-  * 


ste of. the nai ‘organization and performance. levels of organizational Ws: 


. 


; Thegsurve of Organizations ques tionnaire (300), a machine- -scored, standardized | 


weTn SUbSeaicht reports data” from’ ‘another large civilian: organization will 
also: be: included. . oe. _ . 


ee , we a lt eas oe aa 


as P 
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instrument, was seelauedee as ‘an integral part ‘of this research program. 


~The questionnaire was needed to ‘collect “ayaa data from diverse 


s organizational sites in an ecangmical and efficient. manner. ‘The first form, 


of the S00 was “completed in. 1966. White some medi fications have since been 


' made in -the SOO, most of the "core" measures ramaaied consistent across. 


the. TCLS sites, . 
In its current. ete role the See, included? 124 4tems focusing on various’. 


aspects of the work setting. Six Trend focus on. ‘individual. demographic 


characteristics. Forty- two additional spaces are provided for Supplementary 
/ 


questions. tailored to a. particular organization or rudy: Responses. 0 = 


_ most .items regarding the work setting are recorded ona five- point extent, 


_ scale ranging #501 (1) "to a very’ little extent! to (8) "to a very great ne 


| extent." A: deserfption of the complete ‘instrument together with statistical, 


vis provided by Taylor and Bowers (1972) in. the questionnaire manual . 


Five key dimens jon's of organizational functioning are measured bin ‘the. 


* $00: Organizational Climate, Supervisory Leadership, Peer beadersMip = 


~ Group Process ,. and satisfattion, “Organizational Climate refers ‘to the 


te 


a 


information: regarding the validity and reliability of” its compénent Bl ovenes , 


-. organization- wide conditions , policies, “and procedures wi thin which each work 


° 


group oper ar These condi tions, and “policies are créated: fora work. group . . 


by other: groups, espectally By those abqve it ‘in the organizational hierarchy. 


Climate conditions set. bounds on what, “des and what can 2 on within any 


we 


ee, 


ae : . : “a 
work group. ‘Aspects of climate can help or hinder sand Lions within groups, J 


«07% may. do both at the. same. time. "Supervisory. Leadership is comprised of 


interpersonal and bade: related beh vide which describe the w8y Supervisors: 


are viewed by their subordinates. Peer, Leadership is. donprised o of inter- 


; 7 ‘ e . 96 ; - = 7 > 4 7 


te 
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tre 9 group's. effectiveness and +t: e auality of its Outputs. Satisfaction 


future progress within, the organizqtion 


“Table 2, 2. -* 
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rize the group: ‘as a. team 


and whether aroiip menbers wank together mel or fae _The way 7 in which | 


‘ 


- méasures. whe ther. organization menbes are §s tisfied with economic and related - 


® a :} 


revards, the imediate supervisor, | ‘the on anization as a SySteMs the job 


dh 


as a mnols compatibi ity with, fellow work group cenbenee and present and ° 


ee 08 


‘Sixteen’ major; Andi ces in the 508 mepsure the five. <imensions of 


. 


organizational. functioning. The indices and component” items are TVisted in - 


g ME vs gos , v - 


“The S00 ‘was administered at least twice to the five organizations dis- 


cussed in. this report with. ‘the time between the ‘Survey administrations 
pei ‘from Bight to 24 months . Table 3 lists the dates of the administrations. . 


tronbach' 'S Coefficient alpha (Bohrnstedt, 1969) and Scott’ S Hompacne ty 


Ratio (Scott, 1960) were computed ‘to Longe the internal ‘consistency of 


- the 16 major $00. indices in the current “Samples . - Table 4 Summarizes the 


“results” of these tests in the five organizations for each wave of Survey 


data. - (Separate results for each organization are provided in Appendix A, ). 


As.‘ the results in Table 4 show, the S00 indices di splayed moderate to. high 


internal consistency. boa e a ‘ 


A Few fiethodological points should be noted. First, the: Sites Surveyed 


early in the IeLs program were migsiing a few questionnaire items w ich had. 


Jie yet been dedeloped. Organization I and regions 1 to 4: of Organization v 


had” no measures oF group process: or technological readiness. | ay ae 
iG rae 
e ~ . % “ 
ast Va er * : 
Bs a : 
x i ie 2. oper 
i 5 's 'e a Bs ai . 4 
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TABLE 2._ - 
ITEMS COMPRISING. THE 


SURVEY OF ORGANIZATIONS ' INDICES 


‘ 5 : . 
i‘ : : \  S i = 
; ‘, . : 
a a eRe 
an : 5 v : 


The. indices below: “are made up of items to Which, responses. are given ona. five-point 
extent scale: LE to a: ‘very little extent, 2 = to a little extent, 3 -. to some 
Pxtenys 4 = ao a ‘great. extent; and 5 = to a very great extent - 4 . = 


an 
wee 
ee 
( 


Organizational Climate 
Human Resources Primacy (HRP). ; 


To what extent does this orgdhizavion have a real interest in the  , * 
welfare and happiness of those who work here? 3a ih 


How much does this. organization ‘try to improve working: condi tions? . 
ae, ye * of what extent are work activities sensibly ‘organized in this organization? 


‘Decision Making Practices (DMP) . 
iy 3 How are objectives set~in this organization? 


ale Objectives are announced with no opportuni ty to raise ques tions ns 
or give comments, : y fo 


2 Objectives are announced sia explained and an opportuni ty is : i 
-,. then given to ask questions. - of , . 


3, Objectives are drawn up, but are discussed with: subordinates ‘ind 
. sometimes modified before being JIssued,. 


4, Specific ‘alternative’ objectives: are Fe up by a states and 
subordinates are asked to discuss: them and Indicate the one. they 
think is best. 


“+5. Problems are presented to thts persons who are involved, and the we 
' objectives felt to be best are. then set by the subordinates and 
the. supervisors jointly, by group participation and discussion, » 


: In this, organization to what extent are detision§ made at those levels: 
, lees where the most. adequate, and. accurate information is available? 


~ When decisions" are being made, to ame, extent are the Renee affected 
“asked for their. ideas? i 


People at all levels of: an organization: cue have Kile how that 

could be of use to detision-makers. To what extent is information 

widely shared in this organization so that mitee who make decisions 
"have access to alt eran anle. know- how? ; 


ee | 3  e : -_ 
'. *Exceptions aré starred.’ | PS tte 


, . 
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a . . ; : . 
* Commun$cation Flow (Comm) A Woy - > ai 


* How adequate for’ your needs is the amount of information you get about a 
, what is going on in other departments or shifts? | : 


How receptive are those above ee supervisor ‘o eu ideas and 
. sugges tions? “. : 
To what. extent are vou told what you. need ‘to en: to do your. job in 
the best possible way? | 


7 


- #. 
Motivational Conditions (Motiv) 5 . ; 
' *How are differences and disagreements. betieen uni ts or r departments 
= . handled in this organization? * 
, 1. Disagreements are almost always . avoided, denied: or suppressed 
2. Disagreements ‘are often’ avoided, denied or suppressed 
- 3. Sometimes disagreements are ‘accepted’ and. worked through; 
sometimes they are avoided or suppressed ; , 
4. Disagreements are. usually. accepted as necessary and desirable ma i 
_ and worked through ee 7 
5... Disagreements are almost always accepted as necessary ana. 3 3 
, ‘desirable and worked through - ae 3 . fle 
. shy do cea ae in’ this organization? oY os * , ; 
es 1. dust-to keep their, jobs and avoid being chewed out a mee or 
2 To ‘keep their jobs: and to make money = . 
°3. To keep their jobs , make money, and +6 seek’ promotions | 4 > 
4 To keep their’ ‘jobs , make money, seek “promotions ; and for - 
the satisfactian of a job. well done ae ' 
- OB. To keep their jobs, make money,. -seek promotions, doa , ‘ , 
eof satisfying job. and because other people in their work group | te 
“expect it . “. a 
To what extent are there things about working here (people, policies, “38 Stig : 
‘=. or conditions) that encourage you to work hard? : f= 


. Technological Readiness (Tech). a. & - 


oo id ad 


To what extent is this Grganizetion generally quick ” use improved 
work: methods? ° ee 

7 - , 
To what extent. are the equiprient and: resources you have to a your 
work pcequates efficient, ane wel ¥ mainta ned? an 


- Lower Level Influence (LLI)” 


In general, how much say or influ rice does an ‘of the oH groups 
oF people eve on what set in ‘our de artment? 


: a aa) wy . ae 
; : 2 ‘ 5 Pe > diy e 


' *Exceptions are starred. 
ee 


s 


. so : 

‘ $ oe ance ‘ : 3 
ge ‘ Sy . 35° 
ay 
i 


ey es 
Lowes t-leve™ supervisors (supervisors of non->upervisory personnel)? 


; ‘ : 13. Little or: no influence .o # . pase 2 aa 
Quite a- bit re ~~ : 8 _ 2 \ 
. eB . ; Ne iz 
4. . A. great deal 3 
* Tova very great extent _ ee ‘ ¥ 
iNon- -supervisory, personnel . . 
es why . ee , os 
(sane Scale) . gee 4 a 5 
ee 3 = 2 ae - - a Ce 7 ae ; ra 
-) . ee ae 
Supervisory Leadership 3 y by pt 


Supervisory Support. (ss) - ; ae | : . ae 
How friendly. and easy to: approach. “ig your supervisor?: = -; . we 


-~  * When you talk with your, suparvisgr, to what. extent does ‘he pay” - | 
fe 
ot attention to” what you' re Saying? am : is Pe . 
"To what extent is, your supervisor: wing to ‘listen to your sri 7 
on a, 
sicenicow) Team Buitdiitg ‘(sTB): ; a - pe . a 


5 
7 To what extent does your supervisor oe the pers.ns who work 
«a, for him to work as a team? ~~ 


a 
*" To what extent does your supervisor encourage the BEFSOnS who work 


for him to work.as a. team? Z a 
“Supervisory Goal. Emphasis: (SGE) ¥ o A : 
How much does sour supervisor encourage’ ps to give their. best 
effort? 
To what extents does your supervisor maingain high standards’ of, 
performance?» . . ge 
Supervisory Work een Me had 8 ; | | 
-To.what extent does our supervisor Show you how to improve your - . 
performance? | tye 
| To what. extent ‘does your ‘supervisor. provide you with the help you: 
7 need so that you can schédule work ahead of time? ~ fe 
: To what’ extent does ‘your supervisor offer new ideas for: solving job- 
= = 3 . eee ‘eB Fe 
mo, - ae. . ac 7 ; , , a e . 
*Exceptions are starred. pe. Fol Se , ; 
40-- a 
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Peer Leadership 


¢ Peer Support (PS) 2 = fe 
Bb How friendly and easy. to anproach are the persons in a work * 
group? 


When’ you talk with. the persons in your work group ,. to what extent 
do they pay attention to what you're Saying? 


To what extent are persons in your work group willing. to: listen to 
your problems? a 


Q 


Peer Team Building (PTB) 


How much do persons in your work group Sneourage each other to work. 
as a team? - . 5 \ 


How much do persons - in your work group emphas ize. a team ‘goal? 
To what extent to do persons: in your work group exchange opinions - 
and ideas? ; “ 
i “Peer Goal Emphasis (PCE) | se 
wet 8, 
yall How much do persons in your work group encour poe each gad to give 
he Be their best effort? 
'. .To what extent do persons " your work group main tain high ‘Standards | 
of performance? . 


Peer Work Facilitation (PUE) 


: To what extent do persons in ‘your work group help you: find Ways tis 
"do a better job? 


To. what extent do persons in your work group provide the help you: 
dso that ypu can plan, organize, and schedule work ahead of time? 


To what extent do persons in your work group offer each other. new id€as 
’ for: spiving job- erated propiens:: - 
, 
6 a oe 


r ’ ir e 


sroup Process ie 


To what extent does your work group plan together and coordinate its | 


efforts? 
P= To what extent ‘does your work group make good dacictond: and solve 
problems well? , e 


To what extent do persons. in your work group. Kab what their jobs are 
. . and know how ,to do them well? 


+ tel To what extent is information about important events and Situations 
bat "shared within your “wark group? . 


La . 1° 


“os 


xceptions are starred... ~~ . a 
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Satisfaction (Sat) 


- 


eroup Brocess (GP - Continued) 


To what.extent does your work group really want tc wieet its objectives 
successful ly? 


To what extent is your work group able to respond to unusual work 
demands placed on it? ; . ee 


To what extent do you have confidence and trust in “the persons in sour : 
work group? . 


*A11 in all, how satisfied ‘are you with the persons in your work group? 
*A11 in all, how satisfied are you with your supervisor? 
*AV] in all, how satis fied are you with your job? 


*A11 in all, flow satisfied are ue with this organization compared 
to most. others? : 


*Considering your skills snd the effort you put into the mors how . 
satisfied are you with your. pay? 


*How satisfied do you feel with the ‘ppamess you have, nade in: this 


Organization up to now? 


é§ow satisfied do you ‘feel ‘with your chance for seeing ahead in this 
organization?” 


1. Very. dissatisfied 


2. Somewhat dissatisfied . 
- 3. Neither satisfied nor dissatisfied : 
4. Fairly satisfied 
5. Very satisfied - ‘ 
: P 
4 : 
“ < a 


oe ia ae 
Table 3° a ’ ; é a . 
aoe "DATES OF SOO ADMINISTRATIONS . | 


TO CURRENT SAMPLES 


-# Months 
Be tween 


Time 1 


Organization May, 1966 


May, 1967 


: neganvzat pn II 


‘ 


‘Plant 1 October, 1969 October, 1971 12 
Plant 2 October, 1969 September, 1970. ih 
r F ar : i 
Plant 3 December, 1969 |. January, 1971: ale 
Plant % February, 1970 .|. February, 1972 24 
Organization III April, 1968 . - | dune, 1969 - a 
Organization IV. July, 1969 June, 1970". Ye as, 
a i Jee o¢ 
Organization V 7 . 
—wRegions 1-4 Fall, 1966. December, 1967 6 
“Region 5) November, 1967 - | March, 1969. 16 
. Region 6 June, 1968 =~ | March, 1969 = 10 
«Region 7 _ “February, 1968 |. \' February, 1969 12 ~ 
- Region 8 April, 1968- December, 1968 8 


{ 


w 7 : ; vu? 
fou Table 4 


oe 


ALPHA'S AND HOMOGENEITY RATIOS\FOR MAJOR SOO INDICES 


| _ 6° 20. 9 


Range of HR's 


Decisfon Making Practices e 38.65." 
| Communication Flow ~ + 169° 58-79, 428.56 
go 4 *Motivational Conditions 67. 52-79 » .40-.56 
“Human Resources Primacy -76 668.86 -50-. 67 ~ 
2° + Lower Level Influence .* “£59 oo 552.71 - 139-455 ee 
> *Technological Readiness 60 = .49-.77 ; -33-.55 ,. 


Supervisory Support 86. - .85-.94 - .66-.84 


: “Supervisory Goal Emphasis ¥ BO 7 61.87 Bs Ade. 78 
5 . ' Supervisory Work Facilitation 85 '.76-.89 66" * 53-74 


«,°*)". Supervisory Team Building ° . 84 .51-.91 173 .36-.84 
“|. 7 +.Peer Support | 687.8288 9 
Peer Goal Enphasis + 77 "172. 86 64 .57-.78 
Peer Work Facilitation - 185" .84-.90 .66 -63-.75, 
eo: Peer Team Building | .87 -71-.90 69 '.45-.76 
*Group Process a ae 77 -74-.91  - 146 -37-.60 
‘* 0. Ho 8Satis faction _ 7 82° 63-.85 40. .26+.46 * 
cee Wave 2 fe ~ Sita TAP oy 
, °, DeciSion Making Practices. 820.738.9055 z42.72 
+ 7 Communication Fow =. +80. .62-.92 = 457 362.79 
+’ 3) “*Motd vationat, Conditions J2' * 671.88 + 54 45-473 
- | *MECsHuman Resoufeés,Primacy ... 983 480-90 70,570.77 
: Lower Level Influence 69 + .65-.81 9.53.) dp 


. ‘*Technological--Readiness’ 


0450 ++ .42-.79° pe yk .27-.68 
Supervisory Support 


tet 4 Ls Sne So ee 
"393 90057 > 183 ‘ .76-.87 


Stipervisory Goal Emphasis “187° +83-.90 78 > 71.81 
Supervisory Work Facilitation 91 _-683-.93 “77 | +,63= 282 
Supervisory Team Building ~.90 ,. .86-.93 83 78.88 
7 |. Peer Support (BB B92 gi 
Peer Goal Emphasis 77 “75.86 = 630 .614:77 
Peér Work Facilitation (1485.75.92 | 66s 504.78 
Peer Team’Building 1 -85-.94 77 .67~.84 
*Group Process ‘ 86 .78.93, 56 -51-.65 
*Satisfaction . | 84 69-. 88: 44 32-55 


TT OE 
**re an asterisk (*) appears before the index title, some of the earlier’ 
sites were missing one or. more of the items in that index. 


e@ 7 ’ - : . - Pe 


oo ; : . ~~, : ; : a eat 
Seoond, the statistics on the SQ0's internal consistency. ware computed 


using work group rather than individual data. ‘The data Were aggregated ~ 


Because 20 ater analyses will also be conducted at the group level.* 


: Tae ae a 
Measures of Peeformancé ss oh ae 
Fi be ; 4 5 : 


a ¢ 


. Two leyels of organizational efféctiveness ‘criteria were identified 


ra 
’ 


earlier tin bois report? " Ultimate" teria are those organizational qutcomes 

+ pertinent to the” organization's s production goals and include variables like. ef a 
~ volume, cost, quality, and efficiency. Penultimate criteria are intermediate’ a 
rather than end- result organizational rer are include variables like a a 
attendance, human oe and resource development. | . \ 
. Hharce of the Organizations discussed in this report provided data for 
at least one ultimate and ore penultimate effectiveness criterion. All 


organizations provided one or more genera] cost. measures, referred to here. + a8 % 


total variable expense (TVE). Organizations I. and IV provided one -or more.’ 


iene of direct labor costs (DLC). Organizations I, II, and III also oe 


‘ provided a measure of total absence (ABS). A listing- of the measures 
"each organization provided their definitions and the: number of months covered | 


~ are Provided. in. Table 5. 


The ‘perfornanee data srigirally provided by the organizations corresponded 
to different sizes -of organi zationa}-uni ts: _ Some data reflected plant 


-, 


performance, some departmental, and still others group performante. An early 


id a e 1 A 2 ; oe Sas 
aE ee . : ee 
: *Some of ‘the groups , included 4 in this set of ana lyses do not have performance 

- data. Thus-the final samples containing both S00 and performance data ‘ - 
-will-be a subset of those establishing the S00°s internal consistericy. The 
reliability of the oer ene in me subsets needs: to be conngnes at some . 
point. “se ‘ a ‘48 


(tata by tartar). 4 (Data by: Quarters 


Table § . ee , a r 
MONTHLY HEASURES OF ORGMIIZATIONAL,PERFORHMNCE = a 
ORGANIZATION | eWEL set peed TED. De “DL * ABS 
ee : : —_ a : en 
I Title. a “Total Variable Expense. Direct Labor Costs : otal Absence 
. Iefintin Largest actual expense ; “Actual cost of labor ine | Number i evhgees : 
figure from each cost volved in production absent in a tonth as’ per 
‘center encompassing. al} (but not in equipment | (centage of total nunber 
expenses, as percentage | maintenance) as percentaga ” “of employees. 
s “| Of engineered standard, | 7 of engineered standard, {High Score = Poor 
(High Score = Poor (High Score’= Poor Performance)” 
ak Performance): Performance) ¥ 
Duration a Nov. 196-0, 496 Nov. 1965-Nov, -1967 Nov, 1966Hov. 1967 
vf te TS , : , : . ; 
TL, Title | Production Efficiency ‘ { . . Absence Rate 
Definition} Actual manhours worked | ®, | t | Nunber of mandays nissed: 
"| aS percentage of bugeted ; " a8y percentage of nym 
' manhours. me = . ber of mandays scheduled, 
; (High Score. = Poor an {High Score = Poor 
‘Perfomance °: he al an Perfornance) 
ay ‘ are , 7 
Duration | Jan, 1969-June 1920s | ‘1 1 Sept. 1969Hay 1970 oe 
: : te. . — a \ 
AM, Title Qvertine Labor Costs . “a tie Total Absence . 
"" Definttion! Tatal overtin as percens * * ; woul days absent as pers 
* tace of total scheduled ‘| rot “1.” centage of total scheduled -s 
; Work days, ° “| art dayse, a, 
f | (HiSgh Score = Poor , Poke “(High ScoPe = Poor 
ae | ferforsarce) : ae ee weeps ‘| Performance) _ 
Duration |» Jan, 1968-Aprit 969 rede T dan 106 e Apr 
See ie 7 none eters eee - ram — 
N, itl _¥ Standed Cost tr y 4 Non-Productive hanhour blndirect Labor Costs 
Definition; fartance of actual a . Hanhours not chargeable Labor costs due to’ - 
production costs from’ |" , internally (e.9., costs |e,g,, set-up tine as 
budgeted costs as a. ‘ while waiting fof +: percentage of total \ art 
? percentage of budgeted |. ; materfals) as: a:per- manhours worked, , ' vt 
, | costs, . oe 2 B centage of taal manhours | (High Score =-Poor nO * 
(High, Score = Good bigs Sh worked, <0, Perfortiance) . i ty 
_ Performance) (High: Scare r Poor rye 
Perfornace) *, 
Quratfon | ‘duly 1969-Harch 1970... July, 1969-March 1970 July 1969-Harch 0 | rs 
Y. title; . | Expenses /Sales nee 4 
Definitton | Sales tean payroll as : 
| percentage of dollars ‘a ‘ 
‘ of prentuns written, ‘ ; t : 
(High Score * Poor eam salegnen,< °° n! 
-. . Palo {High Score = ‘aor. ‘ é 7 
fi etre) ; 2 Feed Radiat 
f a , <f a ae 
Duration irae 1967 Sumer +k Witer: ae 8: ae 


: J. : *- : 
; acgrecate the $G0 data: to match Bie Grossest units for which perfcormarse 


a sof ae: ae grout an such, a way that: -monotoni¢i ty is maintained. 


».§gsue was, at “what leve: of aggrecation the data should pe Tor analyses ~ 


es oy : 
relating the S00 to ‘per formance measures. the chotées were either to a. 


data were available (this would reduce tne N “substan tially and reduce they 


_ 


$00 variance) or to impute performance data to the group level (nis 


‘ 


would introduce ‘a hié Ht number of: tiea scores 5). reduce che tential variance’ 
j 9 


“in the spe tronmance measures., and cus: probably depress the correlations. 


between the S00 and: per formarice measures ).. ‘The decision, was made to impute | 
persormalice data to ‘al work: groups included ih each. cost center. "Table ‘ 


@ lists the original level of aggregation and the N's before, and after - 


imputation. - 
Analysis Procedures ee 
This report had two analytic tasks: . ro) to ancien sufficiently ag = 


stable performance: periods. within each ae which were also comparable 


across sites a.(2) to éxplore’ tne relationship between the. $00 and . 
poem anees, Byra analyses Were performed separately for each site. | 

- A.non-metric cechnitaus called Snaiiest >PaEe Analysis -(SSA) was used : 
to: iden ta fy th BE rformance montns to -0e combined to form Bentoimiaiice periods 


“ a : ' 
The. oe “progam used was nipissn ght is available as*a public file a 
avd ie ah 


7 


cy 


of Michigan’ S terminal system. — . bas 


input similarity or dissimilarity measures (s) of alts 
. ne : 4 iJ 


rom some: set.o7 variables. Srainal distances (d) among heer 


at “art, 


“ingasured by. simi larity coefficients, 


ieee ee Se ae ee Table” 6 
| os PERFORMANCE “DATA - LEVEL , OF AGGREGATION aD 
N BE FORE AND AFTER {HPUTATION. 


cabin Taoutstion 


Organization eve of Mt ea 


“Department 


Department or 
Division 


Department 


Salesteam 
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The measures use in the present case were Pearsor oduct moment ‘coeffi - 


etents or correlation coefficients. These coefficterits| show. the: Ss jrength 


oo ° 


beg of association peneen Weelene and as such are measures of: simi larity. oe 


“ee 
Once the distance” measures are determines, the SSA. technique represents thea 


‘resulting relavicnships in some’ N- -dimensional Space. 
; There are a number of advantages of SSA ‘and other non-metricsscalling 

ae : techniques: over the traditional factor analytic me thiids First, “the level 
; of the data need not be intervally scaled. SSA uses .an ordinal set™ of 

relationships se concern for violating assumptions required for factor oe 


analysis is. greatly Yeduced. _ ‘The "second advantage: is (final representation! s 


f 
eOre tne 


“close approximation, 


‘to the original data. Thied, the finat Yepresentation % iy hae 


requires fewer Spatian dimensions to. represent the. ‘original data. Thus, ae 


we final ‘representation is more visually interpretable than: othen, approaches. a 


ne Finally, SSA can “determine more subtle di fferences among sets of. oe and 


‘ aD bay 


relationships than can factor analytic techniques. pee 
m understanding of certain parts of the SSA outputs critical it: 
‘the present analysis. First, the system, outputs the coordinates ‘for each 


element’ S Position in some N- -dimensional space. Each of . the elenents can’ be 


‘Plotted to visnanly represent its position with respect to ‘the’ ther eléments. 


“For the present aes the elements are’ “months “oF. ot brrence data. Tie number 


of 


"oy te 


vie data white s wointgining mse 


¢e 


4 
- for monotoniet ty we @ 
_8 “ 


* to 0. 15. then this criterion is met, ‘the program a ies ts inthe. 


a7 


: appropriate - number of ‘dimensions. ue et aa ae. r 
. . ; ae 
Ps = ‘ 
: : . 
Pa “ , = 
3, 
‘<) +. ; 
ERIC a 

sree — = 
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a Thus, one’ criterion’ for conbining certaih months of performance was as 


4 


a re a. 


’ —: 


thét they be enfpi rica] ly represented n Space close ‘to, one another. Parothes 
criterion was shat the months defining a performance period be contiguous. * -. 
The stability, or internal consistency, of the perfarmance periods 
“suggested by the: ‘SSA were then poses using ‘Gronbach’ s alpha coefficient 
and Scott! S Heriogenesty Ratio’ (HR): ; i s : 
This two- -step bpocediye: for detining stare ‘performance. “periods . -- SSA 
"followed by alpha and HR ‘tests -- permitted ithe periods identified to be of 
_ various léngths within ‘one site, and also reveal any differences in perfor- 


mance period Tengths and stabi lity across sites. nBuS the periods were 


matched. more: closely to actual performance patterns: in. ‘the Sites than ies 


*~ 


set performance’ “period lengths (e. Jes quarterly data} were spose: 
To, "investigate the relattonships be tween. the soo and performance 


Pearson r correlations were employed. Each major index was correlated with “= 
each performance period Of each performance measure. a 


— 
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“#Re ferences. for the. SSA, a ecaniaue | inclutie Guttman (1968); ‘thoes? (1965) 5 


ENC 


-Lingoes ‘and- Guttman (1967) MLingoes and. Roskam oa Napior (1972) ; 


~ Roskam. and Lisdoes oh hepard (1972). 


- © RESULTS — 
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. : . . v4 | Agee 


. This section of the report describes the performance periods identified + 


"for each site and performance measure, oS aoa lidlaee — 
ee ‘et : A ‘ . 7 ; _ 1 t . , 
formance period, and the correlations between. the S00 and the performance 

. periods. - OF > ¢ Z _ - 

wz. Identifying Performance Periads- a EN 


“~? 


A note about format: © The SSA -results were summarized via figures which 
_,,' portray. the way in which perfarmance months: chustered. In the figures, . 


-s ‘performance, months were ordered relative to when. the $00 wast first 
 ‘admfistered. Thus, the performance: month ggcurring one. month’ pre- 
1 vjous to the first SOO administration was “frinus oné month" (-1m) y. 
ci* the one occurring: the same,month as the sur y was TO, the one occyrrin 
one month subsequent. to the survey was *p: tc. Each performance. 
month is represented in the figure by a Got. - Performance months which 
... the SSA- analyses indigated as being close together were circled. 
_” Performance months were requited ‘to be sequential in order to be: ~ 
_ Clustered into a performance period. The performance periods were . 
‘labelled A. through :M. Within each measure, performance periods were 


Poghien, “t  youghly comparablé“across sites in, terms of their time relation *to 
- "1. the’ first SOO administration. For the reader who is interested ine 
‘Bee ea . the more basTc statistical elements of, defining the performance  * 


periods, descriptive statistics andthe correlations among performance 


7." Months are presented by site, for each performance measure, in ~~ * & 
_* Appendices B‘and C. ; , eee , 
: a a 
‘ Organization I : | 
ae Organization I provided three measures of performance: . Total Variable 


-Expense (TVE 1)5 Direct Labor Costs {DLC 1), ‘and Absence (ABS). A Smallest 
Space Analysis was performed for each measure and the. results of these 
i afialyses are in Appendix Dl. The TVE 1 and DLC 1 data yielded a two dimen- . 
= "sional configuration: The’ Absence Rate measure required three dimensions. 

an = - 2: ae - 7 ; 


“9 : ° 7 ‘ =" 
* . é ane oi . : 4 hae 2 , 


% 


a 


: oe .,* 3 9 , Z oy 
a . ‘Figure 2° jini: ‘the - pene ae periods Suggested by Pe SSA, results, 
ss The data ektended From 6m to +18m. there. werdt3 Berformance’ "periods | 
os defined for VE. J, n for DLC’ 1, and 9 for ABS. The performance periods” 
"Included 4 from one ‘to six’ months. ies : > Ot OR pa 
~ Alpha coefficients and Homogeneity nate Ss for the performance periods 
me luding more than ne inonth are presented in Table Is The internal | 
' consistency. ‘of the periods “was tioderate to high’ with one exception, Period A eo 
for TVE J oe an alpha coefficient of only: -03. - Since, the ‘homogeneity Ratio . 
for ‘the Same “index was .38 however, oe low alpha was not: of. great concern. 


> : . - 


to’ a oe é 


* - - The remaining alpha’ S ranged. from. 325 to 97. a s ‘ranged from 38 


a e : 7 ¢ 


- DéScriptive statistics for the. perforiance periods and correlations 


among periods and measures are provided jn Appendices 1 and Fl. 


‘Organization IL | -( 
oF Four ents in Organization a were included. in the analyses. Plants 
| J 1 and 2 provided data for the TVE 1 (Production Efficiency) and Absence 

Rate measures.* Plants (3 and 4 provided absence rate, data gnly.« The results 
of the SSA's are provided th Appendix D2. The” TVE 1 data required one dimen - 
sion ‘in Plant 1, . two dimensions int Plant es The ABS data yielded a three- 
dimensional confi guration. | | _ . | | 

Figure 3 displays- the performance periods Siiguestad by the results. . 

Since the S00 wasnot admin & tered at the same time to the four plants, | 


performance periods are -enewn for each plant separately. The data spanned 


and on each plan Separately, and produced Slightly.different results each 


*The SSA for tages efficteicy was performed on. both plants combined. 
time. Performan pertods. were aetined on the age of the epare SSA's, 
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Organization I - Performance Groupings . “ 
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ae Months —_. TVE. 1 DLC 1 ‘ Total Absence 


(Soo Ti) to 
May, 1966 ~~ +im. 


\ Do +9m 
| | +10m 

: 41m 

. (S00 T2)—-» TO +12m .-.- 

May, 1967 +73m. 
. “  +74m 

| . .7 +75m 
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50 °C | - 3 


ier * i = P Figure 3 . 
: a Organization I! - Performance Groupings Suggested by SSA Analyses” . ‘ 
— oi ‘ , # go 
‘i eee : PLANT } PLANT 2 PLANT 3 PLANT 4 
8 Performance Production | Production - ; 
“* ” Months a Efficiency (TVE 1) | -Absence (ABS) Efficiency (TVE 1) Absence (ABS) Absence (ABS) Absence (ABS) 


**% - 9 
a- -8 


+10 
+11 
+12 
+413. 
¢ - #14 
+15 
+16 - 
+17. 
+18. 


_#- 


Ze 


an e 
gare * 

a 1o-monthi- ine period, from -9m to +9m, although there were no data available 
for some months. Performance periods included from One to nine months. 

There were four periods for TVE 1 in Plant 15 ded for’ TVE A 1 Plant 2, 

and three for ABS in, each of the: four plaids. . 


Alpha coefficients and Homogeneity Ratios for the ser forndice periods 


» comprised of mere than one ‘month are presented in Table 8. Tests were 


thducted separately for each Sant: The results showed. the performance 
“pertods to have moderate to high internal stability, with’ one exception. 
Period G fo: AES. in Plant 1, had an. alpha of -.35 and an HR of - lb. 
moo Because of this, the tye months were split into two peiieds and labelled 
G and H. The remaining alpha’ s ranged from .55 to .98 and the remaining 
HR's from 528 0 95s, a | a -* Pe 
‘Descriptive statistits for the performance periqds and conre lations. 7 
-among periods and measures are provided ih Appendices E2 and Fo. 
Organization Ill . . | | | ™ 
Organization III provided two measures of performance: ‘Overtime Labor *- 
Costs (TVE 1) and Total Absence (ABS). A Smallest: Space*Analysis was 
performed for each measure. A two dimensional configuration represented 
the’ data sufficiently. The SSA's are in ‘Appendix D3. — 
7 Figure 4 summarizes the performange: periods’ sugges ted by the SSA results. 
“The ata eveended from . -3m to’ ~lem; there were three periods for TVE 1, 
. nine for ABS, with seri lengths ranging from one to four months. 
| Alpha coefficients and Homogeneity Ratios for the performance periods 
comprised of more than one month are presented in Table 9. -.The results. 
showed the performance periods to have moderate to high internal Stability. 
The alpha’ s ranged from .46 to .98 and the HR! S. From .40 to .94. 
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_ | Periods D and £ contain the same performance months in this case, 
_ 2 Periods C and O contain the sane perfomance nonths in this case. oo 
3 These data subsequently split into two periods (G and H) containing one month each, 
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° Organization IV | | ee ee 


8 Organization IV svovided three: 


asures, oF performatice:”. ‘percent. standard _ 


cost ATVE, 1), peneeee non- “product vé:manhoyis: (DLC. is percent ,indirect 1 


« ° 


a, _, labor costs (DLC 2). A snalfest Space Analysis” was ber formed fgr each measure | 
and the results of these analyses are presented ‘in Appendix. D4. The data * 


for the TVE 1 and DLC: 2 measures yielded one- -dimension Sélutions while the 


DLC al. meas ures ReQuITES a two- dimensional configuration. | 


| Figure 5 displays the per formance peFiods ‘sugges ted by the results. 


? 


The data extended from TO: to Te. “There were three: tin alae SS. 


® 


; for TVE 1, one for DLC Ts and one’ Yor: DLC 3, poy foruance periads included . 
ae © ; 
"From one to nine months. Alpha; coeffieicnts and Homogeneity Ratios for the A 


ms . performance periods comprised of more than one: month are in Table 10.° The 


me | performance pene were highly stable with: alphas ranging Frain .94 ta 199 | 


and HR's ranging ‘from .76 to 965 


e Descriptive statistics: for ‘the. performance periods and correlations =. . ' 
: » ay, 

among periods and measures. are provided iy Appendicés E4 and F4. bi ack ier 

« = 5" EN eee ae. ; : if e" i oe s ts 

ee Organization v a oe a oo — . 


+ Eight. sales regions, An Organize in V were included ‘in these analyses. ¥ 


nae), of the: pregiels geese two measur sof _ Expenses in. relation 


VE 2). Since the 


me i wl 


data provided: reflected watery rather ‘than | monthly performance, noi SSA s . 


poe performed, § DP a a 
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2 Foure 6- displays ‘the: nerfoFiance data rive to. the. First soo e 


3 adniinig tration. Wneré the survey was’ “administered at different tines 
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Bs 9 in the ‘regions, 1 thé” “per formance data are: » shown: iabpa¥ately: ‘The data _ 
| “extended From -8in to +18: #e an ar an 


| Descriptive shatistics for the. pet'forménce quarters -and correlations “s : 


” matrices of: relationships” among periods and measures are provided: in Appendices | “a 
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“two months in the. case of: Organi zation I ‘to nine months in that of 


t 


Organization Iv. For: the rest: a period encompasses tiiree’ or four forth: 


An answer to the third question -- MNEENER relationships of survey: to | 
performance data are as they should’ bee -- is more complicated to arrive Abs 
About these correlations several. things may be said at the: outset: . 

(1). Significant relationships. of survey to ferformance data occur 

much more Frequently than chance would lead us to expect. 
(2) Those relationships. which» ‘attain statistical signi Fieance 
: “ngs generally from., 225 to .65, which is a 4 quite respectable 
“magnitude: “ss : —— . | 
(3) Better -- stronger, are frequent - -- * Felationships: are obtained ~ 
= hee penultinate (absenteeism) measures than to. ultimate " 


(cost performance) measures ; 


S 
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occur with non- ~chance Frequency and at os adequate for the: analyses 


See “9, 4 @ +R | Ae 3s - 


. . 5 ; .. 8 SHPO es os to > 
(8 However, the frequency of "reverse" relationships. (that is, — 
“instances jin which excellence: of the humari organization goes 
poo. with poorer cost performance or _ absenteeism) is 7 

, sufficient to warrant Closer scrutiny. 


Obviously, the first, Hie results “are reassuring. Having in fini ai 


relationship’ of human “organization ‘measures to performance measures which 


which we have in inind is a prime prerequis te to further work; ° 
. eh 


i bile true in ‘general, this Finding is not true of aly of the data 


sets ieing considered. For example, Organization I displays both a. relatively \ 


oe Pe 


low frequency of significance and a’ somewhat fied directional pattern. 


ained in a. report to the 


-An. earlier analysis of ie data,” 


sponsoring firm, demonstrated several ‘effetts’ not” incongruent with what 


Occurs REE: First, there were comparatively few relationships | hay 


attained Statistical Significance; although those: which ‘did displayed ‘inter- 
month consistencies that were: fairly persuasive An their congruency with 


“expectations . Second, there was evidenge of at ‘rhymth ic ebbing and flowing 


* 


From month- toemonth that would add unduly to the complexity of what we propose.” 


in the present¥analysis to do. The report to the client firm.sums this up 


in. ‘the following way: 


The data show that organizationaé behavior tends - ‘to 
repeat itself in cycles. That.is, production.is 
less efficient, additional leadership behaviors are 
supplied as corrective measures, production costs 3 a a 
drop, leadership is reduced, production cos ts : : 
eventually rise again. : ; 


"The - comparative interplay of Fixed: and variable prOeuenvon: costs, with 


ed 


‘ corporation- ass igned preduction quotas, was cited as well asa major. 


contaminant of these performance data. . For: these reasons, Organization I, 


os 
4 a Rg Peake 


Ns 


-~ 


—~e 


ERC 


2 oa @ Ns e ; \ 


‘ ; 
at least ‘in “the cost performance area, seems, agcandidate for exclusion 
a - . ‘2 a 
from subsequent analysés . we ee 4 is oe 
| Organizatigh V. contains similar deficiencies. In this case, 


the measures were intricately constructed by a “committee of researchers: 


Ps and company officials. Efforts were made to. contro} for the effects ‘af a 


rh 


oes 
ee 


‘ 


| reduced. Human cost performance, on the | other hard -- in the form of 


\ 
“number of potential contaminants , but. this Nay’ not have been success ful 
‘ 
. Indeed, after construction sont uneasiness prevailed among project personnel 


» gm e 


13 that more serious fon taininants had been introduced than removed! The present — 


pre 


_ findings are certainly not. reassuring. While those significant correlations 


N 
which do occur are “almost . always directional ly appropriate, the percentage. 
2hty 2 " Py 


OF, significance, is| absolutely ‘low. In Vight of this, it. seems. ‘prudent to: 


\ 


. ° 


certainty with whigh we - shal have satisfied the, first. two points . -- frequent, 


. 


sizeable corrélations to performance. : ie 


"Returning to thet enerat pattern of Findings, the finding that correla- 


eS tions to’ absenteeism are stronger than those to cost performance should ° 


“not surprise. us. ; External cevents, to the extent. that they intrude, 


might be expected to intervene ‘with jnordinate frequency and impact directly, 


organization functioning comes to affect. outcomes and relationships are 


- ool 


‘ 


sel cimtarcriterimeuch as absenteeism -- seems more likely to remain 


ta close contact eal a eat of human organization functioning. 


The fourth résult =- the frequency of "reversals" -- ‘is more > perplexing’ 


however. If the findings: indicated, for certain organizations or measures, 


a constotenk weversal of the hypothesized. connections be tween ies and 
‘ ' . * a . 


_ performance measures, the answer would be clear (if distressing); the 


7 


whe ** 4 #5 2 9 Fs 


eXclude Organ izati n Vv as well, - in the process additionally. underwriting thee 


upon cost performance: measures As this occurs:, variance correlated to human — 


Q- 
ERIC 


necessarily be. so.. The finding is not that, ‘however. It is instead a. 


pattern-in which reversals are found wel] nixed within a general pat tern that ° 


Sg 


9] : ff 


ese : é 


7 practices which our meta-theory-states to be Value-enhancing would not 


\ | a e 


\is-directionally appropriate. Several explanations may be possible: 


- (1) 


Reversals may occur in conjunétion with low Frequencies of a. 
significant pelationshine. If this were true, a comparatively — 
high. incidence of reversals would: simply suggest chance 2 
fluctuations. We might ‘then judge the performance cae 


> 


to be reflective of events and Jnfluences beyond the’ scope of 


our human organizational concerns. 
: ( 


on 


The comparative frequency of reversals may eipice: the . 


. “imputation process ‘and its effect in reducing the size of the 


(4) 


presumably not Be compensating for the reduced size? whi ch the 


. improved performance. - 


coefficients themselves. The enhancement of nutber of cases 


, which imputation provides would then in determining significance 


~ number of ties causes. _ a — . . os 


(3). 


The revérsals ‘may | occur in the early segment of the array of 


periods, while ithe di rectionally appropriate cag cients occur P 
‘ F 


in- the later sequent: If 50; this would suggest an "adaptation" 


effect in sa for example, poor performance led to attempts 


at better human organization functioning, which in turf ted to 


. 
s 


The reversals may reflect peculiar organizational practices at 
odd ees much’ as the practice in slow periods of ‘assigning persons me 
from poorer managed, "fat" departments; to trimer, bctter sanaged: - 
ones (for maintenance work, and. the like). ‘Such a problem is 


described in the survey manual (Taylor & Bowers, 1972); its effect 
2 — 


- 


by examining ‘the condensed data, vrepres 


& - wo: . “ * Z 
¢ # 

/ ‘ + . ; : we eek 
© 2 ? ~ Z : i 2 : 


i. -is to make. the good performers appear poor and the poor good, 


“@ 
for the duration of the slow period. ce. 3 4 <= 


en) , } 


The first ‘three. 2 possibtT ities cajgbe’ at Teast aproxinately: assessed 


— < a a 


> 


ation in Table 36. -We see, from the . 


first two columns of that, table that, for ‘Organization ITT,. frequency of 


reversas presents no feal problen. Significant relationships not only 


enous lead. us td expect the followings: 


re) 
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éccur with’ qreat frequency they are almost always directional ly appropriate. 


For the remaining “two organizations, the first: three possibilities 


Possibi tity a - Reversals as a function of low. significance Erequeney , 


on Comparing data in columns, (3) and: (ay. with those 
gg $ * Gn (5) and (6) Suggests. that, while this "may be ee 


“an Pa leneton for Organization II, it is not, 


\ | oa 
plausible. for ‘Organization Vv. . ode oe 


, ’ 


Possibility #2 - - Reversals as a function of high diguckacion rate 
= ow : < This is apparently not 2 a plausible explanation . 
7 | 2 Gn the- case of either of these’ organi zations.. 
. a - High imputation! rate occurs with neither ‘the highest 
: - a0F lowest frequency’ of. reversals (See “col umn TS: 
Rossibility.#3°- Reversals as a function of an adaptation effect 
- ; es For this: explanation to hold, we. would. ae Wevergals< 
se < oe : ; = * ‘clustering” in the first half of the array of time . 
| . periods, rather an the second half. While columns 
: (7). and: (8) show. that such reversals as ‘do occur 
‘ae in the first half, data fer the second half — 


"(colums (9) and 0) -- are in both cases missing. 


= &. 1207 . Bay a ‘ 


os TE _— =. 3 
GPO peRONTASS OF REVERSAL, AND IMPUTATION RATE, BY ORGAZATION 


i Ae "e Cent of Periods = 
‘With §0 Per Cent or Per Cent of Significants Per Cent of Significants 
ao ber Cent of Periods More Reversals and . in First 7 Periods with in Last 6 Periods with 
ve ean Per tent with 50 Per Cent or —< 10 Per Cent 50.Per Cent or Hore 50 Per Cent or More 
ato: Significant More Reversals Significant «=-.-ssséReversals, =” =} Reversals - Inputation Rate 


MEL MS THEN MSE SETS 
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In combinatign with the .other ‘explanations, 

however, the l\kelihood of this one's holding 


true to 4 quite tarts 


Possibility. #4 - Revelrsals ‘as a fun tion of nieisive factors 
| This possibility requires more detailed scrutiny than 
_ the case of Organization IV. An ingpection of the 
‘basic relationships Shows that all-of the reversals oe 


occur in one time period, and that. they are ‘caused: 


; » - es = by a peculiar fluctuation of “the cost performance 
| Se data of one set.of groups, att in the office and 
/. - = administration (not production) area. "We feel — 
& _ reAScAebly certain, therefore, that we may safely 


dismiss reversals as a Significant problém ror ts 


* Organization IV. “3 


Organization Il is a somewhat. more complicated matter, 
The discrepancy between present findings and those: 
published earlier for the same data (Taylor a Bowers » 
1972) lead-us to believe that imputation and the fact 
that correlations were in this instance computed | 
Separately for each location (rather than as part 

of one ‘integrated data set) account for the problem. 
a = , — If $05 ‘it reinforces our suspicion that Organization 

| an 5 problem is an instance of the first possibility’ s 


workings, but a readily corrigible instance. 


i - A re-running of the correlations for Organization TI 
24 a ina ed in which all groups From the four locations 


‘\ |  * are combined shows that this is, indeed, ‘the explanation 
: 


ae 128. pues bee 
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he bopéitix Hy. When all units are combined into 
the multi- location organizational entity, the 
, coetticiebts 6 become absolutely much’ larger and” 
very frequently Significant. Moreover, with. the 
‘ exception of a single instance ia peratich 0 
absenteeism, there are no Tonger an any reversals. 
We feel quite” reassured in including Organization ’ 


iv 


it in the subset for further analyses. 
We are left, therefore, with three prime data sate: ‘from the: five 
considered, which seem to display. all of those characteristics which we 


cited as ‘desirable at the outset. Al though one more comp Tex data set 


‘(three organizations from .a- single company ) remains to be analyzed in similar 


- fashion in a succeeding report, earlier preliminary analyses Suggest that 


these, too, will prove suitable. All together, therefore, we would: then 


have a file for the mitti variate Stage containing more than 600 work groups 


from four organizations, wi th - survey data and an ultimate - criterion measure - 


of total variable expense, and more> than 500 work, groups from a somewhat ' 


‘different Subset of Tour organizations with a penultimate criterion measure 


of absenteeion rate, 


. 
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FS ™ Conclusions and Next Steps 


_ We there fore‘believe that the questions posed at the outset have been 


¥ 


answered affirmatively and that the following conclusions ‘are warranted by 


at 


the results as just discussed: 
. (1) There are, in fact, sufficient data of the required quality 
"to proceed wi th. the succeeding analyses. . | 
(2) However, not akt of the data sets submitted to these various 
examinations prove es be. suitable. Specifically it seems 
advisable to. eliminate two organizations (I and LV), from cost 
performance analyses. Three whi ch remain wil] provide. ample 
‘numbers of cases. a ; 6 
(3) Two ‘principal pePrormance measures are cavailanie with sufficient 
Frequency across the remaining sites to be included: (a) total 
variable expense, which is an. ultimate criterion measure’ yrs 
‘cost performance, and (b) absentee ism rite, which is a penul- 
timate, human’ cost measure. . ; 
(4) Two survey indexes, established as somewhat experinental by 
original: analyses for‘ the Survey of Organizations, should be. 


dropbed from these analyses as having insufficient internal 


t 


consistency. ‘ _ - 4 4 7 


se 
>. 


based upon these results, _we feel reasonably confident dn pursuing the 


remaining, less cumbersome but more - -intrfeate, arialyses. In the first of : 


“ow 


KR 
* these, ‘performance measures for the included organizattons, will be converted 


a 


to standard Scores based ypon each organization's score distribution for a 


) 125 


s 


total sample of grdups wil 


"wie ‘be submitted to mul tiple regression procedures. predicting performance 


‘to ‘the survey scores From the other half, the perfouna 


z 


sareiula period. ~The ‘separate organizational Filés will then be merged 


. into. a single large Fite containing hundreds. of.. droups. “For the analyses 


“in. relation: to pone variable expense,. as for those ror absenteeism, the 


1, be randomly divided in half. ‘Each half Samples 


eo . 
from survey Scores.’ The weights dérived from each half will then be applied | 


at, a) 
scores predicted, 


and these predictions conpared to actual scores. Front ‘this Madbable cross- 
a validation” procedure, we expect to provide the basis for the value attribution’ 


activities in the second ‘phase of the research. 
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ke APPENDIX 
-_ _ AA S, HOMOGENEITY “RATIO'S, AND DESCRIPTIVE STATISTICS 
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a _ "FOR $00 INDICES. BY: SITE 


a ey eee 


Vv 


rate ‘ORGANIZATION 1- 
DESCRIPTIVE \sTATISTICS ON $00: “WAVE 1 


. : » 


~ Decision Making Practices’ 
Communication Flow 


“Moti yational Conditions - 


*Human Resource | Primacy 
Lower Level Influence | 
“Technological Readiness” : 
“Aipervieon Support . 
Supervisory Goal “Emphasis. 
' Supervisory Work Facilitation: 
= Supervisory Tean Building “ 
peer Support | | 
“Peer Goal. Emphasis, 
Peer Work’ Facilitation . 
“Peer Téam Building... \. a 


. *Group Process, 


*Satis faction: < 


re ae Be Lh 
*Some or all items were..missing. 


ye. TABLE A2: > ORGANIZATION I- -. 


DESCRIPTIVE STATISTICS ON $00:. WAVE 2 


Decision Making Practices 


Sy ; 


. Communication Flow 64 3.21 47 69 44 

— *Motivational Conditions . 64 3.31 520% 27] 59 

eo *Human Resources Primacy 64 3.45 56 83 #S7] 

j ‘Lower Level. Influence ‘76400 32.4654 49 

. “*Technological Readiness MD “MD MD MD MD 

Supervisory Support . 64 4.20 54 94 85 

—_ Supervisory Goal Emphasis 64 3.93 52 85 74 

Supervisory Work: Facilitation 64 3.26: ~~ .51 83 63 
: Supervisory Team Buiiding 64 3 49° 65 88 79 

Peer Support e 64. 63.94. 469279 

- Peer Goal Emphasis. <> | 64°" 3.48 52: 86 oon 

| Peer Work Facilitation. 64 3.34 52 88 71 

Peer Team ous Tong 64 3.25 60 94 84 

*Group Process MD MD “MD MD MD 


*satis faction. 


6 eke Tag 
“*S Ome or alt items were itissing. 
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TABLE A3: ORGANIZATION II . : 
DESCRIPTIVE STATISTICS ON $00: ave I 
Index 2” J N Mean 'SD Alpha: HR 
Decision Making Practices - U0 3.03 68 87 > 65 
- Communication’ Flow ~ 2 1 500 3.09 59 79 156 
Motivational Conditions 4993.47 ag aml. hee 
uaa Resources Primacy —— "500 2.85 (87 86 . 67 
Lower Level. Influence 7 9g 8.38628 ‘ 39 
| “Technological Readiness. wig | “496 3.38 62 — 62 | (49. 
Supervisory Support “ \ . oa 500 3.94 — 62, +89 a B a 
‘Supervisory Goal Emphasis : : . 500 3.81 469  4at? > 7B 
Supervisory Work Facilitation ; 501 4 3.32 “ire . . : 89 7 ; 74 
“Supervisory Tean Building _ 502 3.467 A e8T sl 8h 
Peer. Support : 7 7 4983.74" . 5a .87 . . .69 
Par Goal Emphasis °° | 4983.30.58. 8272 
Pegi Work. Facilitation Sa ae ee a 
Peer Team Building — - ‘ 498° 3.8) 79° 90), 76 
_ Group Process a a a | 499 ; 3.69 49 9 7 -60 
Satisfaction. =. 500 . 36-152. 85. 6 
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ORGANIZATION IT - 
Us: DESCRIPTIVE STATISTICS ON -S00:, 


WAVE | 2 


Mean = SD 
Decision Making Practions ; ' 3.08 * -.54 86 7 a 
ere 820 

3,53 FS 


Corimunicatién Flow a Yo a. a 
4a ; i 


“Motivational Condi tions . 


Human Resources’ Princes: : we ef. 34 ‘i 50 -83 | 63 


_ kower Level Influence 2.61 as ID? ve Sey 


vee _ ean ie 
3. 31, bls 45 


Technological Readiness ° 


' sda 
te. 
2. 


Supervisory Support Poke aps ra "4.00 : 61° .90 76 


Supervis ory ‘Goal Emphasis . . 4.00 .66 ~ .89. ~ .go 
Supervisory Work Facilitation 3.53" 166.9280 
“Supervisory Team Building 3.74. 73 “92 = 86 
| 3.83° 45 a2 6] 
Peer Goal Emphasis 3.49 49-77 \ 64 
3.31 9 482° 685. 66 
3.38 66 8872 
"3.82 late 89 


Peer Work Facilitation. ~~: 
’ Peer Team Building 


Group Process a 


3.935 ag 8038 


' Satisfaction 
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TABLE A5:* ORGANIZATION Mr. - 
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ability. to process information presented. to, thei in: a visual ‘dteplay, one ae oe 
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. size, contour, snternalgspatial, relations) may const fyce distinguishing 2 
rr > ana ly , ‘ 
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io a bY ‘the relatipnships which exist between. -whgle objects and théar | parts--parts 


: aa which may themselves be, ‘whole ojects of a lower’ srdeus Information of this 
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i. * 7 underlje visual discriminations and Snaenaens of similarity. and di fferenée, 
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Retet ively iittie research hag attempted direckly to assess, the extent 
. “to which, ‘there are individual differences, in young. children's sensitivity to - 
i\ * - 
‘¢ distinctive features or to artcwhole hierarchic “information. Nonethe leés, 


. exten@ive rqsearch by Gibson (1969) and her éois gacuce on “distinctive 
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. feature ever ecton and spades by Elkind, es aad and Co, 1964; Furth, 


1963; Corah and Gespodinott, 1966 on xe oie perception suggests that 
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' “there are developmental ‘changes’ in these abilities _during the pre-school. 
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and early primary years. Tm addition, work in ae a by the current 
authors (Brandl, Egeland, aad Wozniak; "1975; Clarke, Wozniak, and 
’ Egeland, 1975). anu, indirect evidence eae ae iteiarade. on individual’ 


dif ferences ,in! analytic¢synthetic cognitive style (Kagan, Moss and Sigel, 
1963) support the existence of wide tndivadual differences in these ‘. 


’ 
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abilities in “ear? ly primary grade children. Most importantly, as with 
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variations in scanning ‘ability, individual dif ferences in Sens teivity 
‘ 


‘to distinctive boston and part-whéle hiceaechieal information also appear 
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to be related to senoot achievement. 


On the: basis ‘of the information currently available, therefore, rer 


rea¥onable to suppose that some children who do poorly in school, ‘particularly 
\ 
those with intelligence weld within the normal range, may do poorly at least 
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in part because yen have not yet developed the ability to process visual 


informatign encountered in ‘the classroom (in a workbook, on a blackboard, 


on the printed page) effectively. As part of a long range research prejech +) 
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designed to test the implications.of this supposition, a detailed program . 
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of training and transfer of the three fundamental visual skills, systematic | — 
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_ scanning, sensitivity to dimensional differences, and part-whole higrarclical . 
analytic ability, was developed. The study to be reported in this paper 
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was an evaluation of the effectiveness of this ‘program in improving and 
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Selection of Subjects :’ Second-grade teachers from 15 classes in’six inner- 


city Minneapolis Schools were asked to identify children who were having 


~ academic’ probléns. Of a, cote: Baupts of 345 children, 218 were so identified. 
. “This sample was: sinc git Kagan’ s (1964) Matching Familiar Figures 
‘Test (MEF) and four ‘subtests from a Vigual. ec oe Processing ‘Test ~ 
‘ Battery developed within the projeds” (Nozniak, Egeland, Hage, Schrimet, a 
Lederberg, and Brandl, 1975). On the \basis of chis Géveentng, 153 chtidren ' 
a Pee lentitiea as poor visual infotnation processors. This group was. ’ 
+. then tested with the, Gilmore Oral Reading Test, four additional subtests \ 
: Ge ; \o- 
of the ‘Visual Information: Proceastne Test Battary,,the: ld ce Achievement 
ae Test, and the Embedded Figures Test. Based on «the results of this additional 


¢ 
screening, a 1 final .sample | of 105 children consisting Of those - ‘children 


Wererhe lowést overall level of seadends achievement, loirest reading 
9 
Seales, and ‘Poorest visual information processing abilities. was: obtained. 


These children were randomly assigned :to either ge feb reatment group, a 


contrast group, or an in-class control group! 
‘ : Seg "4 , 
Measures: Data Fron the aeens administration was used as thé present ” 


° ’ 


data; the-two equivalent forms of the poreen ats measures were developed: for. ', 
3 
\ ' post- and delayed posttesting. von indicated ieee. the evaluation instruments x 


sate *eoneteted of tw standard Visual Processing Measures, the ez! and ‘tie 
. ra e 
Embedded ee Test ; thet Primary, Form of the He beopolsean Achievement ° : 
; 


Test and the Gilmore Oral "Reading Test; snd Bike subtests oF a Visual. 


aproenarr en Processing Test Battery which was developed within the BROIECE: 


The MFF is a natch-té-shnple visil discrimination task consisting ofa, ay 
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° picture of a common Sen shown along with six similar variants. Children 
: F se 4 ~ 
who respond quickly andymake a large number of errors arg describcd as » 


having ‘an impulsive conceptual tempo, while those responding more slow and 


* making fewer errors are. labeled:-as reflective. - The Embedded Figures Test 


". wequires a child to locate a simple figure embedded in a comp lex one. This 


test is designed to measure a cognitive style dimension initially labeled 


by Witkin et al., 1962, as field dependence-independence and, more 


re \ 


% 
x om recently, as psychological differentiation or complexity. ane 
is viewed a8 the extent to which deecepiiion of part of a stimulus field 
"ts influenced. by the aeiee field, or the ability to overcome embedded 
*s ." contexts in Se ceep ten, = , = - 
: a 
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. The eight subtests from the Visual Information ee oe Test Battery 


oy are as follows: .(1) Part-Whole Analysis~-assesses the child's understanding , 


aa 


of the concepts part and whole, (2)' Sentence..Repetition--assesses the 


‘child's ability to recall hierarchical part-whole relationships presented 
: ‘ , $ . : 
rs 7 in a series’ of Sentences. (3) Hierarchical Analysis-~assesses the child's 


os i ' 
° 


ability to: analyze a picture’ by constructing an ordered hierarchy of parts 


and wholes. (4) Ambigious CoAfiguration--tests the child! s ability to 


suites at efficient scanning path to organize a cciiwuraan of is 
- ry 7 
colored pictures. (5) Pair-Description of. Geouetric Figures—-assésses 


- “ 
' 


‘the child's ability to locate and describe features which distinguish members 

_ \ 

‘of a pair of geometric figures. (6) Pair-Description of Real Objects 
eopcuees child's verbal recall of distinctive feature aieradeneas among 

. real objects. ° (8) Construction from ene ryexaeedaees the childs ability 


_ to recal} and reproduce a geometric design. Since the beginning of the sg, 

project these tests have undergone a number of revisions based.on the - oe 
- awe | a i ° f 

results of pilot studies and clinical use. In .addition, extensive 
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religbility (ranat, " ae lldnd.! and Wozniak, 1975) and validity data 


: x 
(Clarke, Wozniak, and Egeland, "1975)have béen collected. A description of 


? ’ 


. the tests and the: instructions for séningstering sdorine: and interpreting 
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. the “results aré presented in: fee pear manual (Wozniak and Egeland, 1975) 
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“Vietat Information Processing Training BEOpr an: ial 2 is a brief 


‘description ee the goals. of each of ene three * units bf the ‘training program, 
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Unit I of the program focuses on, eosin the child" s sensitivity to hier- 


Ee \ 
archical structure of visual Leelee: The chidld is taught he concepts, 


Peres "whole" and, the nature of the "part“uhole” relationship; and is 
shown how to sete ik a whtdle pieture in terms of succéssivé levels of 


parts and wholes’ and to synghesive a whole picture from a collection pf 


. 


‘parts. In addition, the childten are shown that something at oné “level of 


whole with parts of its own.’ Similarly, something at ‘one level of a ° 


€ + 


a ‘hierarchy ‘is a "part" dea may at a lower level of the id oearahiy be a #4 


’ 


ral - SO, : 


es . 2 co. : AQ ‘ \ : , 
hierarchy is a whole -and may. at a still higher~ level be a part of.a more 


: ‘ é 
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‘inclusive whole. .. ee 


' across the surface of the visual display. Both systematicity and 


. ; a i . : a f 7 , wd 
organize movement from one object to ariother (in a picture or around physical 


‘before moving. Soe, 


’ _7 =; & e aa — 
In Unit IL, the'child is taught to organize deployment of attention - 
\ F ; 
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i} 
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ae \ : : , ee * ee 
exhaust iveness of visual’ scanning are taught. The child's attention is. 
, \ ; 


dawn to the overall configuratdon of ‘the display and he/she is shown on 
to use coneiguit » and a starting aad ending point to plot a i Paen to — 


follow in ‘looking at each aspect of an array. Children are taught to pre- 


iA 


space) through identification of the configuration in which the objects 


are placed, choice of starting and ‘ending point and, selection of. a path 


ce 
wd 


xX In Unit III,’ the child is exposed to a carefully designed succession of 


2 1 . 7 ; . ° 
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_, feature constructs between objects involving a progessively greater number 
\ | of dimensions of difference, tticae dination of difference include form, 
bigd), epapial eceonieatiog, faahen: abe The child is taught how to 
"describe these differences | how to encode chet mnemonically us ing 7 : 


. imagery Frocedume and how to employ feature analysis ‘Ag/eonbinstiog with 
} oe 
’ systematic ‘attentdonal dep1l @nt in hierarchical\analysis to solve match- 
to-sample and recall]. .problems. One “of the general! theoretical orientations 


df the program is that children's mastery of "terms" to-represent concepts : 
(e.g. ‘part’ dnd whole) which they are eainilats is’essentiai to the further 


c use and generalization of these concepts. Another thfead running ‘through 


° 
- 
, 


. ; every lesson is the impoftance of the child's learning to describe what 


it is that he/she is going to do. Even thoug e visual skills taught 
. ‘ | a s “a wo 
in this program are felt to be basic, attempts were made ‘to facilitate 


_the generalization of concepts and strategies learned in the lessons to’ he 


Bcc context ‘of. the classroom, home and neighborhood. Detailed 


instructions and materials are available in Wozniak and Egeland (1975). 
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Procedure: Six female graduate students, blind. as to subject assignment , 


“served aS examiners. Six different females, five of whom are certified . 
ef ae ) xs a, ; . 


- Te ; ¥ as er ee tae 
Se Oy ues School teachers, served as program tutors. Children in the 


° treatment group were. taught in groups of three foe approximately 25 minutes” 
> ‘a day; five days/week, for approximately” eight weeks. - The length Sep 
ae # * . 
I ‘training was aiicuedite vary in ~response cout child's progress. - However, . 


. . 
; e as . ‘ 4 


; 5 no child completed the program in fewer than seven or.moré than-ten wecks. * 


7 Each tutor taught two treatment groups of, three children each and two _ 
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Hee COneTASE groups of three children each. ° Children in the contrast group left 


‘ 


eae clas 3srooms for the same amount of ime as the children in tie 
; a. 


treatment group. The contrast aiden used curriculum mgterials ina 


’ .. 
a ’ + 
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variety of tasks ‘such as tory telling, coloring, etc., but were Aone 
‘ 7 4 

“‘Bpecifigally insevicted in fhe winuet processing techniques taught the | 

S ieseaans group. The purpose of ohe contrast group jas tos sonceot for’ 
both the individual attention ‘children es in the neat eaue sa For, 
exposure to the fraining naterials. » Children in the eogerol! group Fomaines 

% | in: ‘the Saescodn for instruction excep for prer, post-; and délayed 

tg oe ae 


‘ - “ Z ‘ , as 7 
posttest ing: 8 2 fe a wt i ae 


8? 
of! the crainene program and the, delayed posttest was given es the 


. middie of Summer vacation, ‘LWO > months after She Mcoiatton of 


raining 
. . 7 zal 
‘and of the regular school year. . : : 
2 . : 7" 
‘ : : ee aa 5°34 ° 
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Ci » ‘Results and Conclusions. - ae oe 
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Mean error antl response time scores for each 2BFSeP on “che MEF are 


% we 


~~ 


presented in Table 1. During the -eight-veek training pbtiod: “two 


© ~ 


‘children from. the twainihg, and contrast groups moved. In order th equate» 


the. sample size in. he _thrge’ g S, two children chosen at random were 
7“ = 
‘dropped from the control group. A three treatment (Egtning, contrast, 


control), x three time at testing (pre-, post-, and aélayed Fost~ ) repeated 
A ry 
measutes yielded phe erene treatment (F = 3. 00, af = 2/96, p< .05), 


baad. ‘time of testing (F = 6: 61, dé’ =:2/192, A < 01) main at eaees as 


« 
< 
=e, 


——_ 
well as a treatment. X time, of ‘esting. interaction (F = 3.68, df = 4/192, 


“029, : Simple 1 X3 ANOVAS were used to, look at Ne within a : 2 
Rroup” across time and post hoc comparisdns were used to pveuare 


< V 


differences betweeri two means within the “antetateton, “The results of - 


these comparisons showed a significant increase in response | Kacias for 
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- the treatment group with no, ghange- for the contrast ‘and coneret groups. 
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It should be mete ‘that in subsequent analyses. simp1 mean effects and 
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post hoc comparisons were computed even, if gre interactions were non~ ‘ 


priori experimentals hypothesis. . Co! oS ny 
% . & . . ° 
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main effect (F = 35. 2, df = 2/792, p <..001). leita. ahs main. treatment 
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and’ interaction;effects were nonsignificant. ‘These results indicate that 
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although treatment Aras successful in increasing response latency, there was 
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Gasnet significant. As. can. be seen in’ Table: 2, the; training’ group showed a. 4 
Large SRy TOVREA bétween the ‘pretest and delayed posttest in ability to: 
‘overtone a perceneual embedding content... Furtherore, all- three groups i 
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Tables’ 3-8 contain the mean segres fpr the Visual Informatioa Processing, 


subtests for “which: significant’ reaultS wote obtained. The Part-Whole Goacepe 
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response Cit — bummers"} ‘and 3 for an abstract fesponse ("bétause it he. 
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all it& parts"), : : _ . : 5 
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score. simple ‘ANOVAs . and sia hoc comparisons indicated that each of the Ehree 
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groups showed’ eaerteneat improvement across, time ; Roueyee the “training group 
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had higher scores on the post- and-delayed posttest ‘than- either of che two 
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pospdse. ‘showed chat US children in the treatment group Saw “more. Pere waar 
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Mean: scores on the _Anisiiguous Configuration, subtest are presented in 


‘Table 5. On_ this task the child Pe SHoum an array. of colored pictures of - 
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Analysis of the scores — ‘tthe subtest indicated that : treatinent by time of a 
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absenée of a line A position. Two scores are derived:. the finger of 
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‘ware presented in Hable 6. iealivete of the specificity score yielded , 
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8 and the scores. ag post- and detayed posttesting were significantly greater 
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pate Paired Description Real subtest is identical to the paieed Deseription 
“Geometric except, that Prceurce of real a rather than geomet ric ‘designs 
are used as stint Results from his” “subtest are presented j in Table 7. Analysis 
of ‘cans changes for this Subtest or showad: -the training group making 


stndteicant gdins across time and haying significantly higher scores on the 
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post~ ~and aevayed posttesting Pon the two control groups. According to the 
eoults from both of the Paired Deseription subtests children in the training 
_group were better able to detect oe differences between ‘two figures and 


once. they had identified these differences they were better able to more 
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accurately describe. their ieeaeton and the dimension on which the variation 
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@ 
ERIC 


5 . ; + 


d . a ° 


- ; a -14- . t : 7 a 
ee = AY = 4 e 
corrected error and comprehension scores of the Gilnere: The fatlure to find 
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a differential treatment éffect an ne Ciimoxe diay have been due to practice 


effect and familiarity with the e hiner Since all children showed large 
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changes over time, it is likely that initial pereormen: on this oral oe 


On tHe post- and delayed post tenting. the children were most “Likely more at 


‘ease in this situation and consequently their score’s improved drastically. 
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‘tutoring in small groups performed batter on a ‘variety of visual infotmation, 


processing tasks and a reading 1 test than children in ‘either an attentional- 
materials or a non-treatment control group. On both an immediate posttest 
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hierarchical nature of this relationship ; and accurately describe this 
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hierarchical relationship. In addition, the ability of trained children 

to scgn- ‘a visual array systematically and exhaustively iereued as did their 
ability to recall and mepEoeuce geometric shapes. Improvement was also noted 
in ability to see small diffgrences between: both geometric designs and real 


pietives and to accurately gescribe these differences. Results from the 
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‘Pair Description subtests and elites observations clearly indicated that 
the children were better able to ae and focus on relevant distinctive 


features See to distinguish two similar designs or plpeiress.. Finally, 


perhaps most noteworthy was the generalization of training effects to MFF_ 
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‘test was “negatively af fected by having to read out loud to a “assaned examiner. : 


ne 


latency and Word Analysis and Competency subtests of the group achievement test, since 


performance on chess measures received no direct training during the program. 
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